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Base your answers to questions 28 through 30 on the diagram below, which represents the planetary wind
and moisture belts in Earth’s Northern Hemisphere.
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28 The climate at 90° north latitude is dry because the air at that location is usually
(1) warm and rising (3) cool and rising
(2) warm and sinking (4) cool and sinking

29 The paths of the surface planetary winds are curved due to Earth’s
(1) revolution (3) circumference
(2) rotation (4) size

30 The tropopause is approximately how far above sea level?
(1) 12 mi (3) 60 mi
(2) 12 km (4) 60 km

31 The diagram below shows four magnified block-shaped sandstone samples labeled A, B, C, and D. Each
sandstone sample contains quartz grains of different shapes and sizes. The quartz grains are held together
by hematite cement.
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In which sample did the quartz grains undergo the most abrasion during erosional
transport?
(1) A (3) C
(2) B (4) D
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25 Four quartz samples of equal size and shape were placed in a stream.  Which of the four quartz samples
below has most likely been transported farthest in the stream?

26 The diagram below shows Earth as viewed from space.

Which season is beginning in the Northern Hemisphere?
(1) spring (3) fall
(2) summer (4) winter

27 The table below shows the latitude and the average yearly temperature for four different cities.

It can be inferred from this table that the cities at higher latitudes have
(1) lower average yearly temperatures because these cities receive insolation at a

higher angle during the year
(2) lower average yearly temperatures because these cities receive insolation at a

lower angle during the year
(3) higher average yearly temperatures because these cities receive insolation at a

higher angle during the year
(4) higher average yearly temperatures because these cities receive insolation at a

lower angle during the year

City Singapore Calcutta Washington, D.C. Moscow
Latitude 1° N 23° N 39° N 56° N
Average Yearly
Temperature 81°F 79°F 57°F 39°F

( 3 )( 1 ) ( 4 )( 2 )
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Base your answers to questions 45 and 46 on the diagrams below. Diagrams A, B, and C represent three 
different river valleys.

45 Which bar graph best represents the relative gradients of the main rivers shown in
diagrams A, B, and C?

46 Most sediments found on the floodplain shown in diagram A are likely to be
(1) angular and weathered from underlying bedrock 
(2) angular and weathered from bedrock upstream
(3) rounded and weathered from underlying bedrock 
(4) rounded and weathered from bedrock upstream 
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18 Which statement is best supported by the fossil
record?
(1) Fossils are found in nearly all rocks.
(2) Fossils are found only in areas that were once

under water.
(3) Most early life-forms that left fossil remains

are now extinct.
(4) Most early life-forms that left fossil remains

still exist today.

19 U-shaped valleys and parallel grooves in bedrock
are characteristics of erosion by
(1) mass movement (3) running water
(2) wave action (4) glacial ice

20 Which mineral is the major component of drywall?
(1) talc (3) muscovite mica
(2) calcite (4) selenite gypsum

21 Which element is most abundant in Earth’s crust?
(1) nitrogen (3) oxygen
(2) hydrogen (4) silicon

22 What elevation and bedrock structure are generally
found in the Catskills?
(1) low elevation and horizontal sedimentary

bedrock structure
(2) high elevation and horizontal sedimentary

bedrock structure
(3) low elevation and folded metamorphic

bedrock structure
(4) high elevation and folded metamorphic

bedrock structure

23 The Mariana Trench was most likely created by the
(1) convergence of the Pacific and Philippine

Plates
(2) divergence of the Eurasian and Philippine

Plates
(3) sliding of the Pacific Plate past the North

American Plate
(4) movement of the Pacific Plate over the

Hawaii Hot Spot

24 The landscape diagram below shows a fan-shaped
pattern of sediment deposits.

The fan-shaped pattern of these sediments is
most likely the result of deposition by
(1) glacial ice (3) running water
(2) ocean waves (4) prevailing winds

Sedimen
t dep

osi
ts
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17 Deforestation increases the greenhouse effect on
Earth because deforestation causes the atmosphere
to contain
(1) more carbon dioxide, which absorbs infrared

radiation
(2) less carbon dioxide, which absorbs short-wave

radiation
(3) more oxygen, which absorbs infrared radiation
(4) less oxygen, which absorbs short-wave radiation

18 The interior of Earth between a depth of 
5200 kilometers and 6300 kilometers is inferred
to be composed mostly of
(1) silicon and iron (3) iron and lead
(2) silicon and oxygen (4) iron and nickel

19 Which two processes lead directly to the formation
of both breccia and conglomerate?
(1) melting and solidification
(2) heat and pressure
(3) compaction and cementation
(4) evaporation and precipitation

20 Which igneous rock is dark colored, cooled rapidly
on Earth’s surface, and is composed mainly of
plagioclase feldspar, olivine, and pyroxene?
(1) obsidian (3) gabbro
(2) rhyolite (4) scoria

21 Silicate minerals contain the elements silicon and
oxygen. Which list contains only silicate minerals?
(1) graphite, talc, and selenite gypsum
(2) potassium feldspar, quartz, and amphibole
(3) calcite, dolomite, and pyroxene
(4) biotite mica, fluorite, and garnet

22 The maps below labeled A, B, and C show three
different stream drainage patterns.

Which factor is primarily responsible for causing
these three different drainage patterns?
(1) amount of precipitation
(2) bedrock structure
(3) stream discharge
(4) prevailing winds

23 Brachiopod fossils were found in a layer of 
limestone rock. In which type of environment did
the limestone layer form?
(1) shallow marine (3) coastal plain
(2) tropical forest (4) interior grassland

A B C
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32 The incomplete flowchart below shows some of the changes that occur in warm air as it rises to form a cloud.

Which statement should be placed in the empty box to accurately complete the 
flowchart?
(1) The air warms as it expands.
(2) The air cools until it reaches the dewpoint.
(3) The air’s relative humidity decreases to zero.
(4) The air enters the thermosphere.

33 The highest surface wind speeds occur when there is a
(1) 4-millibar air-pressure difference between two nearby locations
(2) 4-millibar air-pressure difference between two distant locations
(3) 20-millibar air-pressure difference between two nearby locations
(4) 20-millibar air-pressure difference between two distant locations

34 The block diagram below shows a portion of Earth’s crust.

Which stream drainage pattern is most likely present on this crustal surface?

( 1 ) ( 3 )( 2 ) ( 4 )

Warm air rises.
The air expands

due to
lower pressure.

Condensation
occurs and a
cloud forms.



35 The block diagram below represents a deeply eroded dome.

Which map shows the stream drainage pattern that would most likely develop on this
deeply eroded dome?

( 1 )

( 2 )

( 3 )

( 4 )
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32 The block diagram below shows a landscape region.

Which stream drainage pattern would most likely develop at the surface of this
region?

33 The diagram below shows a laboratory stream table.  A mixture of sediment was placed on the stream table.
A short time after the faucet was turned on, a deposit of sediment began forming at location X at the lower
end of the stream table.

What is the name of the stream feature forming at location X?
(1) V-shaped valley (3) delta
(2) meander (4) floodplain

Water faucet
Mixture of sediment

Water

Outlet

X

( 2 ) ( 3 ) ( 4 )( 1 )

Key

Igneous rock
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40 Which model best represents the apparent path of the Sun observed at various times during the year at the
Equator?

Always the
same path

N S

( 1 )
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( 4 )
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41 The topographic map below shows a particular
landscape.

Which map best represents the stream drainage
pattern for this landscape?

42 Which diagram correctly shows how mantle con-
vection currents are most likely moving beneath
colliding lithospheric plates?

43 Which two rocks have the most similar mineral
composition?
(1) marble and rhyolite
(2) limestone and basalt
(3) quartzite and rock salt
(4) granite and phyllite

Plate Plate
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Asthenosphere
Plate Plate

( 3 )

Asthenosphere
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26 The cross section below shows a drill rig used to
collect rock samples from below Earth’s surface.    

The rock samples collected from the bottom of
the drill hole came from which Earth layer?
(1) lithosphere (3) asthenosphere
(2) hydrosphere (4) stiffer mantle

27 Which sequence shows the order in which land-
scape regions are crossed as an airplane flies in a
straight course from Albany, New York, to
Massena, New York?
(1) plateau ! plain ! mountain
(2) plateau ! mountain ! plain
(3) plain ! mountain ! plain 
(4) mountain ! plain ! plateau

28 Why are Precambrian gneiss cobbles and boulders
commonly found on top of the surface bedrock in
the Catskills?
(1) The surface bedrock of the Catskills is com-

posed of Precambrian gneiss.
(2) The surface bedrock of the Catskills has been

overturned.
(3) Many meteorites composed of gneiss have

landed in the Catskills.
(4) Glaciers transported these rocks from the

Adirondacks to the Catskills.

29 Which component of Earth’s atmosphere is
classified as a greenhouse gas?
(1) oxygen (3) helium
(2) carbon dioxide (4) hydrogen

30 The cross section below shows the rock structure
of a deeply eroded, domed mountain region.

Which map shows the stream drainage pattern
that will most likely develop as the bedrock is
weathered and eroded from this igneous dome?

Earth’s
surface

2 kilometers

Drill rig

(Not drawn to scale)

(Not drawn to scale)

Igneous
intrusion

( 1 ) ( 3 )

( 2 ) ( 4 )



34 The diagram below represents a map view of a
stream drainage pattern.

Which underlying bedrock structure most likely
produced this stream drainage pattern?

35 Compared to a maritime tropical air mass, a
maritime polar air mass has a
(1) higher temperature and more water vapor
(2) higher temperature and less water vapor
(3) lower temperature and more water vapor
(4) lower temperature and less water vapor

( 4 )( 2 )

( 3 )( 1 )
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27 The block diagrams below show two landscape regions labeled A and B.

What is the most probable cause of the difference in surface features between A and B?
(1) A is the result of a humid climate, while B is the result of a dry climate.
(2) A is at a high elevation, while B is located at sea level.
(3) A is a plateau region, while B is a mountainous region.
(4) A is composed of igneous bedrock, while B is composed of sedimentary bedrock.

28 The block diagram below shows a region that has undergone faulting.

Which map shows the stream drainage pattern that would most likely develop on the
surface of this region?

( 3 )( 2 ) ( 4 )( 1 )

A B



35 The block diagram below represents a deeply eroded dome.

Which map shows the stream drainage pattern that would most likely develop on this
deeply eroded dome?

( 1 )

( 2 )

( 3 )

( 4 )

P.S./E. Sci.–Aug. ’04 [9] [OVER]



P.S./E. Sci.–Jan. ’06 [6]

26 The cross section below shows a drill rig used to
collect rock samples from below Earth’s surface.    

The rock samples collected from the bottom of
the drill hole came from which Earth layer?
(1) lithosphere (3) asthenosphere
(2) hydrosphere (4) stiffer mantle

27 Which sequence shows the order in which land-
scape regions are crossed as an airplane flies in a
straight course from Albany, New York, to
Massena, New York?
(1) plateau ! plain ! mountain
(2) plateau ! mountain ! plain
(3) plain ! mountain ! plain 
(4) mountain ! plain ! plateau

28 Why are Precambrian gneiss cobbles and boulders
commonly found on top of the surface bedrock in
the Catskills?
(1) The surface bedrock of the Catskills is com-

posed of Precambrian gneiss.
(2) The surface bedrock of the Catskills has been

overturned.
(3) Many meteorites composed of gneiss have

landed in the Catskills.
(4) Glaciers transported these rocks from the

Adirondacks to the Catskills.

29 Which component of Earth’s atmosphere is
classified as a greenhouse gas?
(1) oxygen (3) helium
(2) carbon dioxide (4) hydrogen

30 The cross section below shows the rock structure
of a deeply eroded, domed mountain region.

Which map shows the stream drainage pattern
that will most likely develop as the bedrock is
weathered and eroded from this igneous dome?

Earth’s
surface

2 kilometers

Drill rig

(Not drawn to scale)

(Not drawn to scale)

Igneous
intrusion

( 1 ) ( 3 )

( 2 ) ( 4 )



P.S./E. Sci.–Jan ’07 [10]

35 The map below shows a stream drainage pattern. Arrows show the direction of stream flow.

On which landscape region did this drainage pattern most likely develop?

( 2 )

( 3 )

( 4 )

( 1 )



35 Which block diagram best represents a portion of a plateau?

( 4 )

( 3 )( 1 )

( 2 )
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27 The block diagrams below show two landscape regions labeled A and B.

What is the most probable cause of the difference in surface features between A and B?
(1) A is the result of a humid climate, while B is the result of a dry climate.
(2) A is at a high elevation, while B is located at sea level.
(3) A is a plateau region, while B is a mountainous region.
(4) A is composed of igneous bedrock, while B is composed of sedimentary bedrock.

28 The block diagram below shows a region that has undergone faulting.

Which map shows the stream drainage pattern that would most likely develop on the
surface of this region?

( 3 )( 2 ) ( 4 )( 1 )

A B



Base your answers to questions 38 through 42 on the two maps of Australia below. Map I shows Australia’s
major landscape regions. Letters A through H represent locations in Australia. Map II shows Australia’s 
general climate regions.

38 Location B is in a landscape region that has
(1) high elevations and deformed bedrock
(2) high elevations and horizontal bedrock
(3) low elevations and deformed bedrock
(4) low elevations and horizontal bedrock

PS/E. Sci.–Jan. ’11 [12]



22 The map below shows barrier islands in the ocean
along the coast of Texas.

Which agent of erosion most likely formed these
barrier islands?
(1) mass movement (3) streams
(2) wave action (4) glaciers

23 What will be the most probable arrangement of
rock particles deposited directly by a glacier? 
(1) sorted and layered
(2) sorted and not layered
(3) unsorted and layered
(4) unsorted and not layered

24 Which two gases have been added to Earth’s
atmosphere in large amounts and are believed to
have increased global warming by absorbing
infrared radiation?
(1) neon and argon
(2) chlorine and nitrogen
(3) hydrogen and helium
(4) methane and carbon dioxide

25 The cross section below shows soil layer X, which
was formed from underlying bedrock.

Which change would most likely cause soil layer X
to increase in thickness?
(1) a decrease in slope
(2) a decrease in rainfall
(3) an increase in biologic activity  
(4) an increase in air pressure

26 The diagram below shows wind flowing over a
mountain range.

As the wind flows down the leeward side of the
mountain range, the air becomes
(1) cooler and drier
(2) cooler and wetter
(3) warmer and drier
(4) warmer and wetter

Mountain
range

Windward
side

Leeward
side

Soil
layer

X

Bedrock

N

Texas

Gulf of Mexico

Barrier islands
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Base your answers to questions 48 through 50 on the map below, which shows the generalized bedrock of a
part of western New York State.

48 During which geologic time period was the surface bedrock of Grand Island formed?
(1) Cambrian (3) Silurian
(2) Ordovician (4) Devonian

49 Sediments that are transported by the Genesee River generally become
(1) smaller and rounder (3) larger and rounder
(2) smaller and more angular (4) larger and more angular

50 As the Niagara River enters Lake Ontario, the velocity of the river water
(1) decreases and larger sediments are deposited first
(2) decreases and smaller sediments are deposited first
(3) increases and larger sediments are deposited first
(4) increases and smaller sediments are deposited first

Lake Ontario

Lake Erie

Buffalo

Niagara Falls
Niagara River
Grand Island

Ge
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ive
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Generalized Bedrock Map



10 The diagram below shows a laboratory setup.  The rubber band holds filter paper across the base of the open
tube to hold the soil sample.  The tube was placed in the water as shown.  The upward movement of water
is represented by arrows.  The height of the water that moved upward within the soil was measured.
Students repeated this procedure using soils with different particle sizes.  Results of the experiment are
shown in the data table.

Data Table

Results of this experiment lead to the conclusion that
(1) capillarity is greater in soils with larger particles 
(2) capillarity is greater in soils with smaller particles
(3) permeability is greater in soils with larger particles
(4) permeability is greater in soils with smaller particles

Rubber band
and filter paper

Soil

Water

Average Soil
Particle Diameter

(cm)

Height of Water
in Column

(cm)

0.006 30.0

0.2 8.0

1.0 0.5

P.S./E. Sci.–June ’09 [4]

11 When two tectonic plates collide, oceanic crust
usually subducts beneath continental crust
because oceanic crust is primarily composed of
igneous rock that has
(1) low density and is mafic
(2) low density and is felsic
(3) high density and is mafic
(4) high density and is felsic

12 New York State’s generalized landscape regions
are identified primarily on the basis of elevation
and
(1) bedrock structure (3) geologic age
(2) climate zones (4) latitude



31 Which graph shows the general relationship between soil particle size and the capillarity of the soil?

32 The diagram below is a portion of a geologic timeline. Letters A through D represent the time intervals
between the labeled events, as estimated by scientists.

Fossil evidence indicates that the earliest birds developed during which time interval?
(1) A (3) C
(2) B (4) D

33 The block diagram below shows a volcano.

Which map shows the stream drainage pattern that most likely formed on the surface of this volcano?
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8 Which temperature zone of Earth’s atmosphere
contains the most water vapor?
(1) mesosphere (3) thermosphere
(2) stratosphere (4) troposphere

9 The diagram below shows the result of leaving an
empty, dry clay flowerpot in a full container of
water for a period of time.  The water level in the 
container dropped to level A.  The top of the wet
area moved to level B.

Level B is higher than level A because water
(1) is less dense than the clay pot
(2) is more dense than the clay pot
(3) traveled upward in the clay pot by capillary

action
(4) traveled downward in the clay pot by capillary

action

10 Which weather condition most directly deter-
mines wind speeds at Earth’s surface?
(1) visibility changes
(2) amount of cloud cover
(3) air-pressure gradient
(4) dewpoint differences

11 Which statement best explains why an increase in
the relative humidity of a parcel of air generally
increases the chance of precipitation?
(1) The dewpoint is farther from the condensa-

tion point, causing rain.
(2) The air temperature is closer to the dewpoint,

making cloud formation more likely.
(3) The amount of moisture in the air is greater,

making the air heavier.
(4) The specific heat of the moist air is greater

than the drier air, releasing energy.

12 The two elements that make up the largest per-
centage by mass of Earth’s crust are oxygen and
(1) silicon (3) hydrogen
(2) potassium (4) nitrogen

13 The weather instrument below can be used to
determine relative humidity.

Based on the temperatures shown, the relative
humidity is
(1) 19% (3) 33%
(2) 2% (4) 40%

14 Which two minerals have cleavage planes at right
angles?
(1) biotite mica and muscovite mica
(2) sulfur and amphibole
(3) quartz and calcite
(4) halite and pyroxene

15 Which property would best distinguish sediment
deposited by a river from sediment deposited by
a glacier?
(1) mineral composition of the sediment
(2) amount of sediment sorting
(3) thickness of sediment layers
(4) age of fossils found in the sediment

18°C

10°C

Wet cloth wick
Reservoir
of water

B (wet to this height)
A (water level)

Container



34 The diagram below shows Earth’s orbit around the Sun.  Locations A, B, C, and D represent Earth on the
first day of each season.

Which location represents March 21?
(1) A (3) C
(2) B (4) D

35 The diagram below shows some features in a cave.

Which type of rock was chemically weathered by acidic groundwater to produce the
cave and its features?
(1) siltstone (3) quartzite
(2) basalt (4) limestone

Sun

(Not drawn to scale)

A

N C

Equator

N

Night
Day
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Day
Night

Arctic Circle
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Part B–2

Answer all questions in this part.

Directions (51–65): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.

Base your answers to questions 51 through 53 on the block diagram below, which shows the landscape 
features of an area of Earth’s crust.  Two sedimentary rock layers, A and B, are labeled in the diagram.  The rock
symbol for layer B has been omitted.

51 Identify the most abundant mineral in rock layer A.   [1]

52 Describe how the caverns formed in rock layer A.   [1]

53 The graph below shows the particle sizes that compose the clastic sedimentary rock
in layer B.

In the box in your answer booklet, draw the map symbol from the Earth Science
Reference Tables that represents rock layer B.   [1]

C
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n 

(%
)

Particle Diameter (cm)
0.100.080.060.040.020

Cavern

Layer A

Layer B
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Base your answers to questions 57 through 60 on the weather map provided in your answer booklet, which
shows partial weather-station data for several cities in eastern North America.

57 On the weather map provided in your answer booklet, draw isotherms every 10°F,
starting with 40°F and ending with 70°F. Isotherms must extend to the edges of the
map.    [2]

58 In the space provided in your answer booklet, calculate the temperature gradient
between Richmond, Virginia, and Hatteras, North Carolina, by following the direc-
tions below.  
a Write the equation for gradient.
b Substitute data from the map into the equation.    [1]
c Calculate the average gradient and label your answer with the correct units.    [1]

59 State the actual air pressure, in millibars, shown at Miami, Florida.    [1]

60 State the general relationship between air temperature and latitude for locations
shown on the map.    [1]

Base your answers to questions 61 through 63 on the diagram below, which shows igneous rock that has
undergone mainly physical weathering into sand and mainly chemical weathering into clay.

61 Compare the particle size of the physically weathered fragments to the particle size
of the chemically weathered fragments.    [1]

62 Describe the change in temperature and moisture conditions that would cause an
increase in the rate of chemical weathering into clay.    [1]

63 If the igneous rock is a layer of vesicular andesite, identify three types of mineral
grains that could be found in the sand.     [1]

Physical
action

Chemical
action

Weathered by

Igneous rock

Sand Clay
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13 The graph below shows the average number of
days each year that thunderstorms occur at dif-
ferent latitudes on Earth.

According to the graph, what is the approximate
number of days each year that thunderstorms occur
at locations along the 40° N parallel of latitude?
(1) 8 days (3) 24 days
(2) 18 days (4) 32 days

14 One result of a large volcanic eruption is that 
surface air temperatures decrease over a sizable
region of Earth. This phenomenon occurs because
volcanic eruptions usually decrease the
(1) transparency of the atmosphere
(2) number of dust particles entering the atmo-

sphere
(3) amount of moisture in the atmosphere
(4) reflection of sunlight within the atmosphere

15 When rainfall occurs, the rainwater will most
likely become surface runoff if the land surface is
(1) sandy (3) covered with grass
(2) impermeable (4) nearly flat

16 Fossil pollen has been recovered from sediments
deposited in late-Pleistocene lakes.  The pollen’s
geologic age can most accurately be measured by
using 
(1) rubidium-87 (3) oxygen-18
(2) potassium-40 (4) carbon-14

17 Andrija Mohorovic
!
ić discovered the interface

between the crust and the mantle that is now
named for him. His discovery of the “Moho” was
based on analysis of
(1) landscape boundaries
(2) continental coastlines
(3) erosional surfaces
(4) seismic waves

18 Which phrase best describes coal?
(1) low density, mafic
(2) chemical precipitate
(3) organic plant remains
(4) glassy texture, volcanic

19 Which mineral will scratch glass (hardness = 5.5),
but not pyrite?
(1) gypsum (3) orthoclase
(2) fluorite (4) quartz

20 The observed difference in density between 
continental crust and oceanic crust is most likely
due to differences in their
(1) composition (3) porosity
(2) thickness (4) rate of cooling
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12 The diagram below represents a naturally occurring geologic process.

Which process is best illustrated by the diagram?
(1) cementation (3) metamorphism
(2) erosion (4) weathering

Feldspar Water Clay minerals
(less than 0.0004 cm)

Salts of calcium,
potassium, and

sodium dissolved
in water

P.S./E. Sci.–Jan. ’04 [4]



47 Rock layers B, C, and D formed during the Devonian Period. Which fossil might be found in these rock layers?

Elliptocephala
( 2 )

Cystiphyllum
( 4 )

Phacops
( 3 )

Mastodont
( 1 )

P.S./E. Sci.–Aug. ’03 [13] [OVER]

Base your answers to questions 48 and 49 on the
diagram below, which shows numbered positions of
the Sun at four different times along the Sun’s appar-
ent daily path, as seen by an observer in New York
State. Numbers  1 through  4 represent apparent
positions of the Sun.

48 The observer had the longest shadow when the
Sun was at position
(1) 1 (3) 3
(2) 2 (4) 4

49 During which day of the year is the Sun most
likely to follow the apparent path shown? 
(1) March 1 (3) October 1
(2) July 1 (4) December 1

50 The two photographs below show dates on tomb-
stones found in a cemetery in St. Remy, New
York. The tombstones were 5 meters apart and
both faced north. Tombstone A had dates cut into
the rock in 1922. Tombstone B had dates cut into
the rock in 1892.

Which statement best explains why the dates are
more difficult to read on tombstone A than on
tombstone B?
(1) Tombstone A is composed of minerals less

resistant to weathering than tombstone B.
(2) Tombstone A has undergone a longer period

of weathering than tombstone B.
(3) Tombstone A experienced cooler tempera-

tures than tombstone B.
(4) Tombstone A was exposed to less acid rain

than tombstone B.

Tombstone A (1922)

Tombstone B (1892)

Sun’s
apparent path

41

3

Zenith

NorthSouth Observer

West

East

2
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35 Which diagram represents a landscape where fine-grained igneous bedrock is most likely to be found?

( 4 )

( 3 )

( 2 )

( 1 )
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35 The map below shows a stream drainage pattern. Arrows show the direction of stream flow.

On which landscape region did this drainage pattern most likely develop?

( 2 )

( 3 )

( 4 )

( 1 )
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31 The diagrams below represent four different examples of one process that transports sediments.

Which process is shown in these diagrams?
(1) chemical weathering (3) mass movement
(2) wind action (4) rock abrasion

Soil creep Debris flow Mud flow Rock fall

Gradual downhill
movement of soil

Rapid downslope flow
of debris

Downward flow of fine
particles (mud) and
large amounts of water

Rapid falling of pieces
of rock from a cliff or
steep slope

32 The cross section below shows a stream flowing
downhill.  Points A through D are locations in the
stream.

At which point would most deposition occur?
(1) A (3) C
(2) B (4) D

33 A stream flowing at a velocity of 250 centimeters
per second is transporting sediment particles
ranging in size from clay to cobbles.  Which trans-
ported particles will be deposited by the stream if
its velocity decreases to 100 centimeters per 
second?
(1) cobbles, only
(2) cobbles and some pebbles, only
(3) cobbles, pebbles, and some sand, only
(4) cobbles, pebbles, sand, silt, and clay

34 Which rock is sedimentary in origin and formed
as a result of chemical processes?
(1) granite (3) breccia
(2) shale (4) dolostone

35 The photograph below shows an igneous rock.

What is the origin and rate of formation of this
rock?
(1) plutonic with slow cooling
(2) plutonic with rapid cooling
(3) volcanic with slow cooling
(4) volcanic with rapid cooling

Lake

A

B

D

Stream

C
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27 Which seismogram was recorded approximately 4,000 kilometers from an earthquake epicenter?

( 1 ) ( 3 )

9 10 11 12 13 14 15 16

Time (min)

17 9 10 11 12 13 14 15 16

Time (min)

17

Arrival of
P-wave

Arrival of
S-wave

Arrival of
P-wave

Arrival of
S-wave

( 2 ) ( 4 )

9 10 11 12 13 14 15 16

Time (min)

17 9 10 11 12 13 14 15 16

Time (min)

17

Arrival of
P-wave

Arrival of
S-wave Arrival of

P-wave
Arrival of
S-wave

28 When the velocity of a stream suddenly decreases,
the sediment being transported undergoes an
increase in
(1) particle density (3) deposition
(2) erosion (4) mass movement

29 When granite melts and then solidifies, it becomes
(1) a sedimentary rock
(2) an igneous rock
(3) a metamorphic rock
(4) sediments

30 During the Permian Period, sedimentary bedrock
in the Appalachian Region was subjected to high
temperature and pressure. Calcite deposits that
had existed in this environment would most likely
have formed
(1) schist (3) marble 
(2) gabbro (4) gneiss

31 The satellite photograph below shows a geologic
feature composed of silt, sand, and clay.

The geologic feature shown in the photograph was
primarily deposited by which agent of erosion?
(1) glaciers (3) wave action
(2) wind (4) running water
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27 The block diagrams below show two landscape regions labeled A and B.

What is the most probable cause of the difference in surface features between A and B?
(1) A is the result of a humid climate, while B is the result of a dry climate.
(2) A is at a high elevation, while B is located at sea level.
(3) A is a plateau region, while B is a mountainous region.
(4) A is composed of igneous bedrock, while B is composed of sedimentary bedrock.

28 The block diagram below shows a region that has undergone faulting.

Which map shows the stream drainage pattern that would most likely develop on the
surface of this region?

( 3 )( 2 ) ( 4 )( 1 )

A B
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32 The incomplete flowchart below shows some of the changes that occur in warm air as it rises to form a cloud.

Which statement should be placed in the empty box to accurately complete the 
flowchart?
(1) The air warms as it expands.
(2) The air cools until it reaches the dewpoint.
(3) The air’s relative humidity decreases to zero.
(4) The air enters the thermosphere.

33 The highest surface wind speeds occur when there is a
(1) 4-millibar air-pressure difference between two nearby locations
(2) 4-millibar air-pressure difference between two distant locations
(3) 20-millibar air-pressure difference between two nearby locations
(4) 20-millibar air-pressure difference between two distant locations

34 The block diagram below shows a portion of Earth’s crust.

Which stream drainage pattern is most likely present on this crustal surface?

( 1 ) ( 3 )( 2 ) ( 4 )

Warm air rises.
The air expands

due to
lower pressure.

Condensation
occurs and a
cloud forms.



32 The block diagram below shows a landscape region.

Which stream drainage pattern would most likely develop at the surface of this
region?

33 The diagram below shows a laboratory stream table.  A mixture of sediment was placed on the stream table.
A short time after the faucet was turned on, a deposit of sediment began forming at location X at the lower
end of the stream table.

What is the name of the stream feature forming at location X?
(1) V-shaped valley (3) delta
(2) meander (4) floodplain

Water faucet
Mixture of sediment

Water

Outlet

X

( 2 ) ( 3 ) ( 4 )( 1 )

Key

Igneous rock
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40 Which model best represents the apparent path of the Sun observed at various times during the year at the
Equator?

Always the
same path

N S

( 1 )

March, September

N S

( 3 )

DecemberJune

March,
September

N S

( 2 )

DecemberJune

( 4 )

March,
September

N S

DecemberJune

41 The topographic map below shows a particular
landscape.

Which map best represents the stream drainage
pattern for this landscape?

42 Which diagram correctly shows how mantle con-
vection currents are most likely moving beneath
colliding lithospheric plates?

43 Which two rocks have the most similar mineral
composition?
(1) marble and rhyolite
(2) limestone and basalt
(3) quartzite and rock salt
(4) granite and phyllite

Plate Plate

( 1 )

Asthenosphere
Plate Plate

( 3 )

Asthenosphere

Plate Plate

( 2 )

Asthenosphere
Plate Plate

( 4 )

Asthenosphere( 1 ) ( 3 )

( 2 ) ( 4 )

100050
0
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26 The diagram below shows granite bedrock with
cracks. Water has seeped into the cracks and
frozen. The arrows represent the directions in
which the cracks have widened due to weathering.

Which statement best describes the physical
weathering shown by the diagram?
(1) Enlargement of the cracks occurs because

water expands when it freezes.
(2) This type of weathering occurs only in

bedrock composed of granite.
(3) The cracks become wider because of chemi-

cal reactions between water and the rock.
(4) This type of weathering is common in

regions of primarily warm and humid cli-
mates.

27 The table below shows the density of four min-
eral samples.

Mineral Density
(g/cm3)

Cinnabar 8.2

Magnetite 5.2

Quartz 2.7

Siderite 3.9

If the shape and size of the four mineral samples
are the same, which mineral will settle most
slowly in water?
(1) cinnabar (3) quartz
(2) magnetite (4) siderite

28 Which stream-drainage pattern most likely
developed on the surface of a newly formed vol-
canic mountain?

29 The cross section below shows sedimentary
rocks being eroded by water at a waterfall.

The sedimentary rock layers are being weath-
ered and eroded at different rates primarily
because the rock layers 
(1) formed during different time periods
(2) contain different fossils
(3) have different compositions
(4) are horizontal

( 1 ) ( 3 )

( 2 ) ( 4 )

Ice
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Base your answers to questions 48 through 50 on the diagram below, which shows a model used to 
investigate the erosional-depositional system of a stream.  The model was tilted to create a gentle slope, and a
hose supplied water to form the meandering stream shown.

48 Which diagram best represents where erosion, E, and deposition, D, are most likely
occurring along the curves of the meandering stream?

49 Which diagram best represents the arrangement of large, L, and small, S, sediment
deposited as the stream enters the water basin?

50 How can the model be changed to increase the amount of sediment transported by
the stream?
(1) decrease the temperature of the sediment
(2) decrease the slope
(3) increase the size of the sediment
(4) increase the rate of the water flow

( 1 ) ( 3 )( 2 ) ( 4 )

S
L

L
S

L
S

S
L

( 1 ) ( 3 )( 2 ) ( 4 )

D
D DEE

EDE

Mixed sediment
Meandering stream

Water basin

Hose to
supply water
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27 The geologic cross section below shows a hillslope and the rock layers that underlie it.

Which difference between the sandstone, shale, and limestone layers caused the for-
mation of the relatively gently sloped section labeled “bench”?
(1) rock age (3) resistance to weathering
(2) fossil content (4) amount of uranium-238

28 Which graph best represents the range of particle sizes that can be carried by a glacier?
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Sa  sand

Pe  pebbles
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19 The cross section below shows rock layers that
underwent crustal movement during an igneous
intrusion in the Cretaceous Period.

Which statement best describes the cause of the
ridges shown?
(1) The rock layers were evenly weathered.
(2) Some rock layers were more resistant to

weathering and erosion.
(3) The igneous intrusion flowed over the surface.
(4) More deposition occurred at the ridge sites

after uplift.

20 The picture below shows a geological feature in
the Kalahari Desert of southwestern Africa.

Which process most likely produced the present
appearance of this feature?
(1) wind erosion
(2) volcanic eruption
(3) earthquake vibrations
(4) plate tectonics

21 Which group of organisms, some of which were
preserved as fossils in early Paleozoic rocks, are
still in existence today?
(1) brachiopods (3) graptolites
(2) eurypterids (4) trilobites

22 The diagram below shows the shadow cast by a
telephone pole on March 21 at solar noon at a
location in New York State.

Which shadow was cast by the same telephone
pole on June 21 at solar noon?

23 Which two New York State landscape regions are
formed mostly of surface bedrock that is approxi-
mately the same geologic age?
(1) Manhattan Prong and Atlantic Coastal Plain
(2) Erie-Ontario Lowlands and Adirondack

Mountains
(3) Adirondack Mountains and Allegheny Plateau
(4) Tug Hill Plateau and St. Lawrence Lowlands

( 2 ) ( 4 )

( 1 ) ( 3 )

Shadow Cast on March 21

Ridges

Igneous intrusion



13 The data table below shows the origin depths of
all large-magnitude earthquakes over a 20-year
period.

Data Table

According to these data, most of these 
earthquakes occurred within Earth’s
(1) lithosphere (3) stiffer mantle
(2) asthenosphere (4) outer core

14 What is the largest sediment that can be 
transported by a stream that has a velocity of 
125 cm/sec?
(1) cobbles (3) sand
(2) pebbles (4) clay

15 The photograph below shows a valley.

Which agent of erosion most likely produced this
valley’s shape?
(1) wave action (3) blowing wind
(2) moving ice (4) flowing water

16 Deposition within a meandering stream usually
occurs on the inside of the curves because the
(1) water velocity decreases
(2) stream gradient increases
(3) water is deeper
(4) stream is narrower

17 The diagram below shows an outcrop of different
layers of sandstone in a region receiving heavy
rainfall.

Which sandstone layer appears to be the least
resistant to weathering?
(1) A (3) C
(2) B (4) D

18 Which process led to the formation of thick salt
deposits found in the bedrock at some locations
in New York State?
(1) melting (3) condensation
(2) runoff (4) evaporation

19 Oxygen is the most abundant element by volume
in Earth’s
(1) inner core (3) hydrosphere
(2) troposphere (4) crust

20 Most insolation striking a smooth, light-colored,
solid surface is
(1) refracted (3) reflected
(2) transmitted (4) absorbed

Sandstone A (quartz cement)

Sandstone B (calcite cement)

Sandstone C (hematite cement)

Sandstone D (quartz cement)

Depth Below
Surface

(km)

Number of
Earthquakes

0–330 27,788

34–100 17,585

101–300 7,329

301–700 3,167
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6 Which list shows stars in order of increasing
temperature?
(1) Barnard’s Star, Polaris, Sirius, Rigel
(2) Aldebaran, the Sun, Rigel, Procyon B
(3) Rigel, Polaris, Aldebaran, Barnard’s Star
(4) Procyon B, Alpha Centauri, Polaris, Betelgeuse

7 Which group of organisms is inferred to have
existed for the least amount of time in 
geologic history?
(1) trilobites (3) eurypterids
(2) dinosaurs (4) placoderm fish

8 Which weather variable can be determined by
using a psychrometer?
(1) barometric pressure
(2) cloud cover
(3) relative humidity
(4) wind speed

9 The cross section below shows sedimentary
bedrock layers A, B, C, and D exposed at Earth’s
surface.

Which layer appears to be the least resistant to
weathering?
(1) A (3) C
(2) B (4) D

10 Which rock was organically formed and some-
times contains fossilized plant impressions?
(1) rock gypsum (3) breccia
(2) phyllite (4) coal

11 The geologic cross section below shows an
unconformity in New York State bedrock layers
that have not been overturned. Index fossils
found throughout some rock layers are shown.

Which New York State index fossil may have
been present in a rock layer that is missing due to
the unconformity?

12 Most scientists believe the Milky Way Galaxy is
(1) spherical in shape   
(2) 4.6 billion years old
(3) composed of stars revolving around Earth
(4) one of billions of galaxies in the universe

Maclurites

( 4 )

Bothriolepis

( 2 )

Condor

( 1 )

Lichenaria

( 3 )

(Not drawn to scale)

Unconformity

B

A

C

D
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29 The map below shows surface air temperatures, in degrees Fahrenheit, reported by weather stations in the
north-central United States. Letter X represents an air mass moving in the direction shown by the arrow. A
line marks a frontal boundary advancing in a southeasterly direction.

Which weather-map symbols best represent air-mass X and the frontal boundary
shown on the map?

30 The block diagram below shows a cross section of a landscape. Letters A, B, C, D, and E represent 
different rock layers.

Which rock layers appear to be most resistant to weathering?
(1) A and B (3) C, D, and E
(2) B and D (4) A, C, and E
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16 Antarctica’s location and climate changed over
the last 200 million years because Antarctica
moved
(1) southward, resulting in a warmer climate
(2) southward, resulting in a colder climate
(3) northward, resulting in a warmer climate
(4) northward, resulting in a colder climate

17 The cross section below shows a portion of
Earth’s crust.

Which observation provides the most direct 
evidence that crustal plate collision has occurred
near this region?
(1) alternating layers of shale and limestone

bedrock
(2) absence of an igneous intrusive rock
(3) different thicknesses of the sedimentary layers
(4) folding of the sedimentary layers

18 In New York State, both the Delaware River and
the Susquehanna River flow over landscapes
classified as
(1) mountain regions (3) lowlands
(2) coastal plains (4) plateaus

19 A river’s velocity slows from 100 to 50 centimeters
per second at a point in its channel.  Which 
statement best describes the transport and 
deposition of particles at this point?
(1) Clay, silt, sand, pebbles, and smaller cobbles

stay in transport; some cobbles are deposited.
(2) Clay, silt, sand, and smaller pebbles stay in

transport; some pebbles are deposited.
(3) Clay, silt, and smaller sand stay in transport;

some sand is deposited.
(4) Clay and smaller silt stay in transport; some

silt is deposited.

20 The photograph below shows farm buildings 
partially buried in silt.

Which erosional agent most likely piled the silt
against these buildings?
(1) glacial ice (3) wind
(2) ocean waves (4) mass movement

21 The generalized cross section below shows the 
sedimentary rock layers at Niagara Falls in 
western New York State.

Which rock layer appears to be most resistant to
weathering and erosion?
(1) Lockport dolostone (3) Grimsby sandstone
(2) Rochester shale (4) Queenston shale

Niagara
River

Lockport
dolostone

Rochester
shale

Thorold sandstone
Clinton limestone

Whirlpool sandstone

Queenston shale

Grimsby sandstone

Power Glen shale
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26 The diagram below shows granite bedrock with
cracks. Water has seeped into the cracks and
frozen. The arrows represent the directions in
which the cracks have widened due to weathering.

Which statement best describes the physical
weathering shown by the diagram?
(1) Enlargement of the cracks occurs because

water expands when it freezes.
(2) This type of weathering occurs only in

bedrock composed of granite.
(3) The cracks become wider because of chemi-

cal reactions between water and the rock.
(4) This type of weathering is common in

regions of primarily warm and humid cli-
mates.

27 The table below shows the density of four min-
eral samples.

Mineral Density
(g/cm3)

Cinnabar 8.2

Magnetite 5.2

Quartz 2.7

Siderite 3.9

If the shape and size of the four mineral samples
are the same, which mineral will settle most
slowly in water?
(1) cinnabar (3) quartz
(2) magnetite (4) siderite

28 Which stream-drainage pattern most likely
developed on the surface of a newly formed vol-
canic mountain?

29 The cross section below shows sedimentary
rocks being eroded by water at a waterfall.

The sedimentary rock layers are being weath-
ered and eroded at different rates primarily
because the rock layers 
(1) formed during different time periods
(2) contain different fossils
(3) have different compositions
(4) are horizontal

( 1 ) ( 3 )

( 2 ) ( 4 )

Ice



Base your answers to questions 77 through 79 on the data table below and on your knowledge of Earth 
science.  The data table shows the average monthly discharge, in cubic feet per second, for a stream in New
York State.  

Data Table

77 On the grid in your answer booklet, plot with an X the average stream discharge for
each month shown in the data table.  Connect the Xs with a line.   [1]

78 State the relationship between this stream’s discharge and the amount of suspended
sediment that can be carried by this stream.   [1]

79 Explain one possible reason why this stream’s discharge in April is usually greater than
this stream’s discharge in January.   [1]

Base your answers to questions 80 through 82 on the passage below and on your knowledge of Earth 
science.

Ozone in Earth’s Atmosphere

Ozone is a special form of oxygen. Unlike the oxygen we breathe, which is composed
of two atoms of oxygen, ozone is composed of three atoms of oxygen. A concentrated
ozone layer between 10 and 30 miles above Earth’s surface absorbs some of the harmful 
ultraviolet radiation coming from the Sun. The amount of ultraviolet light reaching
Earth’s surface is directly related to the angle of incoming solar radiation. The greater the
Sun’s angle of insolation, the greater the amount of ultraviolet light that reaches Earth’s
surface. If the ozone layer were completely destroyed, the ultraviolet light reaching
Earth’s surface would most likely increase human health problems, such as skin cancer
and eye damage.

80 State the name of the temperature zone of Earth’s atmosphere where the 
concentrated layer of ozone gas exists.   [1]

81 Explain how the concentrated ozone layer above Earth’s surface is beneficial to
humans.   [1]

82 Assuming clear atmospheric conditions, on what day of the year do people in New
York State most likely receive the most ultraviolet radiation from the Sun?   [1]

Month Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Discharge
(ft3/sec)

48 52 59 66 62 70 72 59 55 42 47 53

P.S./E. Sci.–Jan ’07 [25]



Base your answers to questions 45 through 47 on the map below, which shows watershed regions of 
New York State.

45 On which type of landscape region are both the Susquehanna-Chesapeake and the
Delaware watersheds located?
(1) plain (3) mountain
(2) plateau (4) lowland

46 In which watershed is the Genesee River located?
(1) Ontario-St. Lawrence (3) Mohawk-Hudson
(2) Susquehanna-Chesapeake (4) Delaware

47 Most of the surface bedrock of the Ontario-St. Lawrence watershed was formed
during which geologic time periods?
(1) Precambrian and Cambrian
(2) Ordovician, Silurian, and Devonian
(3) Mississippian, Pennsylvanian, and Permian
(4) Triassic, Jurassic, and Cretaceous

N
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Base your answers to questions 38 through 41 on the contour map below, which shows a hill formed by
glacial deposition near Rochester, New York.  Letters A through E are reference points.  Elevations are in feet.

38 This glacial deposit is best identified as
(1) a U-shaped valley (3) a drumlin
(2) a sand dune (4) an outwash plain

39 Which description best compares the gradients of this hill?
(1) AE and EB have the same gradient. (3) CE has a steeper gradient than ED.
(2) AE has a steeper gradient than EB. (4) CE and AE have the same gradient.

40 Which set of characteristics most likely describes the sediment in this glacial deposit?
(1) sorted and layered (3) unsorted and not layered
(2) sorted and not layered (4) unsorted and layered

41 The hill shown on this map is found in which New York State landscape region?
(1) Adirondack Mountains (3) Atlantic Coastal Plain
(2) Catskills (4) Erie-Ontario Lowlands

A

D

C

BE

220

240260

Contour Map

N
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Base your answers to questions 54 through 57 on map A and map B below, and on map C in your answer
booklet, which show evidence that much of New York State was once covered by a glacial ice sheet. Map A
shows the location of the Finger Lakes Region in New York State. The boxed areas on map A were enlarged to
create maps B and C. Map B shows a portion of a drumlin field near Oswego, New York. Map C, in your answer
booklet, shows the locations of glacial moraines and outwash plains on Long Island, New York.

54 The arrangement of the drumlins on map B indicates that a large ice sheet advanced
across New York State in which compass direction?   [1]

55 The diagrams below represent three sediment samples labeled X, Y, and Z. These
samples were collected from three locations marked with empty boxes ( ) on map C
in your answer booklet.

In your answer booklet, write the letter of each sample in the correct box on map C
to indicate the location from which each sample was most likely collected.   [1]
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23 The topographic map below shows two hills 
located in upstate New York.

Which agent of erosion is most responsible for
the shape of these hills?
(1) wind (3) waves
(2) gravity (4) glaciers

24 During an El Niño event, surface water tempera-
tures increase along the west coast of South
America. Which weather changes are likely to
occur in this region?
(1) decreased air temperature and decreased

precipitation
(2) decreased air temperature and increased 

precipitation
(3) increased air temperature and increased 

precipitation
(4) increased air temperature and decreased 

precipitation

25 The diagram below shows air movement over a
mountain.

Compared to the climate on the windward side of
the mountain, the climate on the leeward side of
the mountain is
(1) drier and warmer 
(2) drier and cooler
(3) more humid and warmer
(4) more humid and cooler

26 Which factor has the greatest influence on the
number of daylight hours that a particular Earth
surface location receives?
(1) longitude
(2) latitude
(3) diameter of Earth
(4) distance from the Sun

27 Energy is transferred from Barnard’s Star to
Earth mainly by
(1) red shifts
(2) density currents
(3) conduction
(4) electromagnetic waves

28 A stream’s velocity decreases from 100 cm/s to 
5 cm/s. Which size sediment particles will still be
transported by the stream?
(1) pebbles, sand, silt, and clay
(2) sand, silt, and clay, only
(3) silt and clay, only
(4) clay, only

Windward
side

Leeward
side

N

650

600 600

miles

0 0.1 0.2 0.3 0.4
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16 Salt deposits are found in the surface bedrock
near which New York State location?
(1) Oswego (3) Old Forge
(2) Syracuse (4) Albany

17 The photograph below shows a sand dune that
formed in a coastal area.

This sand dune was most likely formed by
(1) water flowing from the left
(2) water flowing from the right
(3) wind blowing from the left
(4) wind blowing from the right

18 What is the origin of fine-grained igneous rock?
(1) lava that cooled slowly on Earth’s surface 
(2) lava that cooled quickly on Earth’s surface 
(3) silt that settled slowly in ocean water 
(4) silt that settled quickly in ocean water

19 Why does the oceanic crust sink beneath the 
continental crust at a subduction boundary?
(1) The oceanic crust has a greater density.
(2) The oceanic crust is pulled downward by

Earth’s magnetic field.
(3) The continental crust has a more mafic com-

position.
(4) The continental crust is pulled upward by the

Moon’s gravity.

20 Based on fossil evidence, most scientists infer that
(1) life has not changed significantly throughout

Earth’s history
(2) life has evolved from complex to simple forms
(3) many organisms that lived on Earth have

become extinct
(4) mammals developed early in the Precambrian

time period

21 The block diagram below shows a displacement
of rock layers.

Which process describes the downward sliding of
the rock material?
(1) tidal changes (3) mass movement
(2) glacial erosion (4) lava flow

22 The presence of which index fossil in the surface
bedrock most likely indicates that a forest envi-
ronment once existed in the region?
(1) Aneurophyton (3) Centroceras
(2) Cystiphyllum (4) Bothriolepis

23 Which two types of rock are most commonly
found as outcrops in New York State’s Newark
Lowlands landscape region?
(1) rock salt and gypsum
(2) limestone and granite
(3) gneiss and quartzite
(4) conglomerate and sandstone

24 Which processes most likely formed the shale
bedrock found near Ithaca, New York?
(1) uplift and solidification
(2) burial and compaction
(3) heat and pressure
(4) melting and recrystallization

Cliff

Weak
shale

Sandstone Lak
e



19 The diagram below represents the present num-
ber of decayed and undecayed atoms in a sample
that was originally 100% radioactive material.

If the half-life of the radioactive material is
1,000 years, what is the age of the sample repre-
sented by the diagram?
(1) 1,000 yr (3) 3,000 yr
(2) 2,000 yr (4) 4,000 yr

20 Earth’s outer core is best inferred to be 
(1) liquid, with an average density of approxi-

mately 4 g/cm3

(2) liquid, with an average density of approxi-
mately 11 g/cm3

(3) solid, with an average density of approxi-
mately 4 g/cm3

(4) solid, with an average density of approxi-
mately 11 g/cm3

21 The table below shows the rate of erosion and
the rate of deposition at four stream locations.

Location Rate of Erosion Rate of Deposition
(tons/year) (tons/year)

A 3.00 3.25

B 4.00 4.00

C 4.50 4.65

D 5.60 5.20

A state of dynamic equilibrium exists at location
(1) A (3) C
(2) B (4) D

22 The diagram below shows land features that
have been disrupted by an earthquake. 

Which type of crustal movement most likely
caused the displacement of features in this area?
(1) vertical lifting of surface rock
(2) folding of surface rock
(3) down-warping of the crust
(4) movement along a transform fault

23 The Coriolis effect provides evidence that Earth
(1) rotates (3) has seasons
(2) has a tilted axis (4) revolves

24 Which interaction between the atmosphere and
the hydrosphere causes most surface ocean cur-
rents?
(1) cooling of rising air above the ocean surface
(2) evaporation of water from the ocean surface
(3) friction from planetary winds on the ocean

surface
(4) seismic waves on the ocean surface

25 On a field trip 40 kilometers east of the Finger
Lakes, students observed a boulder of gneiss on
the surface bedrock. This observation best sup-
ports the inference that the 
(1) surface sedimentary bedrock was weathered

to form a boulder of gneiss
(2) surface sedimentary bedrock melted and

solidified to form a boulder of gneiss
(3) gneiss boulder was formed from sediments

that were compacted and cemented together
(4) gneiss boulder was transported from its ori-

ginal area of formation

Road
Road

Decayed atoms

Undecayed atoms

Key
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35 Each dot on the graph below shows the result of separate scientific studies of the relationship between the
rates of erosion in regions of different relief. Relief is the local difference between the highest and the 
lowest elevations.
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The results of these combined studies indicate that with each 100-meter increase in
relief, the rate of erosion generally
(1) decreases at a rate of 10 cm/1,000 years
(2) decreases at a rate of 20 cm/1,000 years
(3) increases at a rate of 10 cm/1,000 years
(4) increases at a rate of 20 cm/1,000 years



Base your answers to questions 42 and 43 on the diagram below, which represents a model of a radioactive
sample with a half-life of 5000 years. The white boxes represent undecayed radioactive material and the 
shaded boxes represent the decayed material after the first half-life.

42 How many more boxes should be shaded to represent the additional decayed 
material formed during the second half-life?
(1) 12 (3) 3
(2) 6 (4) 0

43 Which radioactive isotope has a half-life closest in duration to this radioactive sample?
(1) carbon-14 (3) uranium-238
(2) potassium-40 (4) rubidium-87

44 The photograph below shows a sign near the Esopus Creek in Kingston, New York.

The main purpose of the word “watershed” on this sign is to communicate that the
Esopus Creek 
(1) is a tributary of the Hudson River
(2) is a flood hazard where it flows into the Hudson River
(3) forms a delta in the Hudson River
(4) contains ancient fish fossils

Radioactive Sample After First Half-Life

Key

Undecayed
radioactive material

Decayed material
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Base your answers to questions 72 through 75 on the map and cross section of the Finger Lakes Region
shown below and on your knowledge of Earth science.

Elevation and Depth of the Finger Lakes
of New York State (measured in feet)
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Base your answers to questions 72 through 75 on the map and cross section of the Finger Lakes Region
shown below and on your knowledge of Earth science.

Elevation and Depth of the Finger Lakes
of New York State (measured in feet)
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17 Which ocean current brings warm water to the
western coast of Africa?
(1) Agulhas Current
(2) North Equatorial Current
(3) Canaries Current
(4) Guinea Current

18 The map below shows the large delta that formed
as the Mississippi River emptied into the Gulf of
Mexico.

Which process was primarily responsible for the
formation of the delta?
(1) glacial erosion
(2) cementation of sediment
(3) deposition of sediment
(4) mass movement

19 The diagrams below show the crystal shapes of
two minerals.

Quartz and halite have different crystal shapes
primarily because 
(1) light reflects from crystal surfaces
(2) energy is released during crystallization
(3) of impurities that produce surface variations
(4) of the internal arrangement of the atoms

20 A student created the table below by classifying
six minerals into two groups, A and B, based on a
single property.

Which property was used to classify these minerals?
(1) color
(2) luster
(3) chemical composition
(4) hardness

21 Which igneous rock has a vesicular texture and
contains the minerals potassium feldspar and
quartz?
(1) andesite (3) pumice
(2) pegmatite (4) scoria

22 Dolostone is classified as which type of rock?
(1) land-derived sedimentary rock
(2) chemically formed sedimentary rock
(3) foliated metamorphic rock
(4) nonfoliated metamorphic rock

23 A stream is transporting the particles W, X, Y,
and Z, shown below.

Which particle will most likely settle to the bottom
first as the velocity of this stream decreases?
(1) W (3) Y
(2) X (4) Z

P.S./E. Sci.–August ’07 [5] [OVER]

Quartz Halite

Group A Group B

olivine pyrite

garnet galena

calcite graphite

Density = 3.8 g/mL Density = 2.4 g/mL

Density = 3.8 g/mL Density = 2.4 g/mL
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35 Which block diagram best represents a portion of a plateau?

( 4 )

( 3 )( 1 )

( 2 )
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34 The diagram below represents a map view of a
stream drainage pattern.

Which underlying bedrock structure most likely
produced this stream drainage pattern?

35 Compared to a maritime tropical air mass, a
maritime polar air mass has a
(1) higher temperature and more water vapor
(2) higher temperature and less water vapor
(3) lower temperature and more water vapor
(4) lower temperature and less water vapor

( 4 )( 2 )

( 3 )( 1 )
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22 According to plate tectonic theory, during which
geologic time interval did the continents of North
America and Africa separate, resulting in the ini-
tial opening of the Atlantic Ocean?
(1) Mesozoic Era (3) Proterozoic Eon
(2) Paleozoic Era (4) Archean Eon

23 Which rock most probably formed directly from
lava cooling quickly at Earth’s surface?

24 The diagram below shows a sedimentary rock 
sample.

Which agent of erosion was most likely respon-
sible for shaping the particles forming this rock?
(1) mass movement (3) glacial ice
(2) wind (4) running water

25 Near which location in New York State would a
geologist have the greatest chance of finding
dinosaur footprints in the surface bedrock?
(1) 41° 10' N latitude, 74º W longitude
(2) 42º 10' N latitude, 74º 30' W longitude
(3) 43º 30' N latitude, 76º W longitude
(4) 44º 30' N latitude, 75º 30' W longitude

(Shown actual size)

Large intergrown
crystals

Gas pockets
in glass

( 2 )

Pebbles
cemented in
sand matrix

( 1 )

Mica crystals
in foliated
layers

( 3 )

( 4 )
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21 The diagrams below show gradual stages 1, 2, and 3 in the development of a river delta where a river enters
an ocean.

Which statement best explains why the river delta is developing at this site?
(1) The rate of deposition is less than the rate of erosion.
(2) The rate of deposition is greater than the rate of erosion.
(3) Sea level is slowly falling.
(4) Sea level is slowly rising.

Stage 1 Stage 2 Stage 3
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26 The diagram below shows granite bedrock with
cracks. Water has seeped into the cracks and
frozen. The arrows represent the directions in
which the cracks have widened due to weathering.

Which statement best describes the physical
weathering shown by the diagram?
(1) Enlargement of the cracks occurs because

water expands when it freezes.
(2) This type of weathering occurs only in

bedrock composed of granite.
(3) The cracks become wider because of chemi-

cal reactions between water and the rock.
(4) This type of weathering is common in

regions of primarily warm and humid cli-
mates.

27 The table below shows the density of four min-
eral samples.

Mineral Density
(g/cm3)

Cinnabar 8.2

Magnetite 5.2

Quartz 2.7

Siderite 3.9

If the shape and size of the four mineral samples
are the same, which mineral will settle most
slowly in water?
(1) cinnabar (3) quartz
(2) magnetite (4) siderite

28 Which stream-drainage pattern most likely
developed on the surface of a newly formed vol-
canic mountain?

29 The cross section below shows sedimentary
rocks being eroded by water at a waterfall.

The sedimentary rock layers are being weath-
ered and eroded at different rates primarily
because the rock layers 
(1) formed during different time periods
(2) contain different fossils
(3) have different compositions
(4) are horizontal

( 1 ) ( 3 )

( 2 ) ( 4 )

Ice



20 The photograph below shows a large boulder of
metamorphic rock in a field in the Allegheny
Plateau region of New York State.

The boulder was most likely moved to this
location by
(1) glacial ice (3) streamflow
(2) prevailing wind (4) volcanic action

21 The cross section below shows a rock sequence
that has not been overturned.

Which event occurred last at this location?
(1) Shale was deposited.
(2) Glacial till was deposited.
(3) Basaltic lava flows solidified.
(4) Glossopteris flourished and then became

extinct.

22 The map below shows a meandering river.  Points
A and B are locations on the banks of the river.

What are the dominant processes occurring at
locations A and B?
(1) deposition at location A; erosion at location B
(2) erosion at location A; deposition at location B
(3) deposition at both locations A and B
(4) erosion at both locations A and B

23 Which event in Earth’s history was dependent on
the development of a certain type of life-form?
(1) addition of free oxygen to Earth’s atmosphere
(2) formation of clastic sedimentary rocks
(3) movement of tectonic plates
(4) filling of the oceans by precipitation

24 The diagram below shows sand particles being
moved by wind.

At which Earth surface locations is this process
usually the most dominant type of erosion?
(1) deserts and beaches
(2) deltas and floodplains
(3) glaciers and moraines
(4) mountain peaks and escarpments

Wind

B

A

Contains
Glossopteris

fossils

Basalt
(lava flows)

Glacial (till)
deposits
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Base your answers to questions 46 through 48 on the diagram below, which shows the edge of a continental
glacier that is receding. R indicates elongated hills. The ridge of sediments from X to Y represents a landscape
feature.

46 The elongated hills labeled R are most useful in determining the
(1) age of the glacier (3) thickness of the glacier
(2) direction the glacier has moved (4) rate at which the glacier is melting

47 Which feature will most likely form when the partially buried ice block melts?
(1) drumlin (3) kettle lake
(2) moraine (4) finger lake

48 The ridge of sediments from X to Y can best be described as
(1) sorted and deposited by ice (3) unsorted and deposited by ice
(2) sorted and deposited by meltwater (4) unsorted and deposited by meltwater

Bedrock

Stream

Partially buried
ice block

BeachMelting
glacial front

Glacier

X

YR

Ocean
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15 During which geologic epoch did this glacier
retreat from New York State?
(1) Pleistocene 
(2) Eocene 
(3) Late Pennsylvanian
(4) Early Mississippian

16 The moraines pictured in the block diagram
were deposited directly by the glacier. The sedi-
ments within these moraines are most likely
(1) sorted by size and layered
(2) sorted by size and unlayered
(3) unsorted by size and layered
(4) unsorted by size and unlayered

17 The shape of elongated hills labeled drumlins is
most useful in determining the
(1) age of the glacier
(2) direction of glacial movement
(3) thickness of the glacial ice
(4) rate of glacial movement

Base your answers to questions 15 through 17 on the block diagram below, which shows some of the landscape
features formed as the most recent continental glacier melted and retreated across western New York State.
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56 The drawing below shows a glacial erratic found on the beach of the north shore of
Long Island near the Harbor Hill moraine. This boulder is composed of 
one-billion-year-old gneiss.

Which New York State landscape region has surface bedrock similar in age to this
erratic?   [1]

57 Explain how the effect of global warming on present-day continental glaciers could
affect New York City and Long Island.   [1]

Base your answers to questions 58 through 60 on the geologic cross section below. The rock layers have not
been overturned.

58 The index fossil Dicellograptus was found in the shale layer. During which geologic
time period did this shale layer form?   [1]

59 Describe one piece of evidence from the cross section that supports the inference
that the fault is older than the basalt intrusion.   [1]

60 Explain why carbon-14 could not be used to determine the age of the Dicellograptus
fossil.   [1]
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Part A

Answer all questions in this part.

Directions (1–35): For each statement or question, write on your separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question.  Some questions
may require the use of the Earth Science Reference Tables. 

1 The graph below shows the snow line (the elevation above which glaciers form at different latitudes in the
Northern Hemisphere).
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At which location would a glacier most likely form?
(1) 0° latitude at an elevation of 6,000 m 
(2) 15° N latitude at an elevation of 4,000 m 
(3) 30° N latitude at an elevation of 3,000 m 
(4) 45° N latitude at an elevation of 1,000 m 

2 The graph below shows the relationship
between mass and volume for three samples, A,
B, and C, of a given material.

What is the density of this material?
(1) 1.0 g/cm3 (3) 10.0 g/cm3

(2) 5.0 g/cm3 (4) 20.0 g/cm3

3 The length of an Earth day is determined by the
time required for approximately one
(1) Earth rotation (3) Sun rotation
(2) Earth revolution (4) Sun revolution

4 To an observer in Buffalo, New York, the North
Star, Polaris, is always located above the north-
ern horizon at an altitude of approximately

(1) 23 ° (3) 66 °

(2) 43° (4) 90°

5 Which planet is approximately thirty times far-
ther from the Sun than Earth is?
(1) Jupiter (3) Uranus
(2) Saturn (4) Neptune
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78 State the relationship between the air temperature and the barometric pressure in Syracuse on 
December 2.   [1]

79 On which date and at what time did the relative humidity reach 100% in Syracuse?   [1]

80 On the station model in your answer booklet, record the barometric pressure for Syracuse at 4 p.m. on
December 2.   [1]

81 A radar image of this storm is shown in your answer booklet. The darkest regions on the radar image show areas
of precipitation. Letter L marks the location of the center of the low-pressure system. Draw an arrow on the
radar image to show the most probable path this winter storm followed. Begin the arrow at letter L.   [1]

82 Complete the table in your answer booklet by identifying one instrument used to determine barometric
pressure and one weather variable determined by using a psychrometer.   [1]

Base your answers to questions 83 through 85 on the cross section below, which represents a glacier 
moving down a mountain valley. The water from the melting glacier is flowing into a lake. Letter A represents
a location on the bottom of the lake.

83 Describe the most likely shape of a cross section of the glacial valley as viewed from the lake.   [1]

84 After the glacier melts, what evidence might be found on the surface of the bedrock indicating that the 
glacier had passed over the surface?   [1]

85 Sediments found at location A range in diameter from 0.0004 to 0.006 centimeter. What name is given to
this size sediment?   [1]

Mountain
glacier

LakeBedrock
A

(Not drawn to scale)
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Base your answers to questions 61 through 64 on the map below, which shows the different lobes (sections)
of the Laurentide Ice Sheet, the last continental ice sheet that covered most of New York State. The arrows show
the direction that the ice lobes flowed. The terminal moraine shows the maximum advance of this ice sheet.

61 During which geologic epoch did the Laurentide Ice Sheet advance over New York
State?  [1]

62 Describe the arrangement of rock material in the sediments that were directly
deposited by the glacier.  [1]

63 According to the map, toward which compass direction did the ice lobe flow over the
Catskills?  [1]

64 What evidence might be found on surface bedrock of the Catskills that would 
indicate the direction of ice flow in this region?  [1]
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Base your answers to questions 60 through 62 on the topographic map below, which shows three glaciers
found in Alaska.  Dashed lines show the inferred location of the front edge of each glacier in 1948, 1964, and
1980.  Solid lines show the location of the front edge of each glacier in 1998.  Points A and B show the location
of the front edge of the Taku Glacier in 1948 and 1998.  Elevations are in feet.

60 Determine the rate, in miles per year, that the front edge of the Taku Glacier moved
between point A and point B.   [1]

61 What is the contour interval on this map?   [1]

62 If these glaciers completely melted, what two pieces of evidence would a scientist
most likely find to indicate that glaciers had existed in this area?   [1]
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30 Which diagram best shows the grain size of some common sedimentary rocks?

31 Which graph best represents the relative densities of three different types of igneous rock?

Rhyolite Andesite Basalt

D
en

si
ty

 (
g/

cm
3 )

( 1 )
Rhyolite Andesite Basalt

D
en

si
ty

 (
g/

cm
3 )

( 3 )

Rhyolite Andesite Basalt

D
en

si
ty

 (
g/

cm
3 )

( 2 )
Rhyolite Andesite Basalt

D
en

si
ty

 (
g/

cm
3 )

( 4 )

Smaller Grain size Larger

Sandstone Shale

( 1 )

Smaller Grain size Larger

SandstoneShale

( 3 )

Smaller Grain size Larger

SiltstoneShale

( 2 )

Smaller Grain size Larger

SandstoneSiltstone Shale

( 4 )

Sandstone

SiltstoneSiltstone

P.S./E. Sci.–June ’10 [8]



30 The diagram below shows the index minerals of
Mohs hardness scale compared with the hardness
of some common objects.

Which statement is best supported by the 
diagram?
(1) A fingernail will scratch calcite but not 

gypsum.
(2) Calcite will be scratched by a copper penny.
(3) The mineral apatite will scratch topaz.
(4) A steel file has a hardness of about 7.5.

31 The planetary wind belts in the troposphere are
primarily caused by the
(1) Earth’s rotation and unequal heating of

Earth’s surface
(2) Earth’s revolution and unequal heating of

Earth’s surface
(3) Earth’s rotation and Sun’s gravitational attrac-

tion on Earth’s atmosphere
(4) Earth’s revolution and Sun’s gravitational

attraction on Earth’s atmosphere

32 The map below shows a meandering stream.
Points A, B, C, and D represent locations along
the stream bottom.

At which location is the greatest amount of 
sediment most likely being deposited?
(1) A (3) C
(2) B (4) D

33 The diagram below shows the surface features of
a landscape.

Based on the features shown, which erosional
agent had the greatest effect on tree growth and
the structures that humans have built on this
landscape?
(1) running water (3) prevailing wind
(2) moving ice (4) mass movement
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Curving growth
      pattern

Leaning
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Index Minerals Common Objects
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9Corundum

8Topaz

7Quartz
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16 Salt deposits are found in the surface bedrock
near which New York State location?
(1) Oswego (3) Old Forge
(2) Syracuse (4) Albany

17 The photograph below shows a sand dune that
formed in a coastal area.

This sand dune was most likely formed by
(1) water flowing from the left
(2) water flowing from the right
(3) wind blowing from the left
(4) wind blowing from the right

18 What is the origin of fine-grained igneous rock?
(1) lava that cooled slowly on Earth’s surface 
(2) lava that cooled quickly on Earth’s surface 
(3) silt that settled slowly in ocean water 
(4) silt that settled quickly in ocean water

19 Why does the oceanic crust sink beneath the 
continental crust at a subduction boundary?
(1) The oceanic crust has a greater density.
(2) The oceanic crust is pulled downward by

Earth’s magnetic field.
(3) The continental crust has a more mafic com-

position.
(4) The continental crust is pulled upward by the

Moon’s gravity.

20 Based on fossil evidence, most scientists infer that
(1) life has not changed significantly throughout

Earth’s history
(2) life has evolved from complex to simple forms
(3) many organisms that lived on Earth have

become extinct
(4) mammals developed early in the Precambrian

time period

21 The block diagram below shows a displacement
of rock layers.

Which process describes the downward sliding of
the rock material?
(1) tidal changes (3) mass movement
(2) glacial erosion (4) lava flow

22 The presence of which index fossil in the surface
bedrock most likely indicates that a forest envi-
ronment once existed in the region?
(1) Aneurophyton (3) Centroceras
(2) Cystiphyllum (4) Bothriolepis

23 Which two types of rock are most commonly
found as outcrops in New York State’s Newark
Lowlands landscape region?
(1) rock salt and gypsum
(2) limestone and granite
(3) gneiss and quartzite
(4) conglomerate and sandstone

24 Which processes most likely formed the shale
bedrock found near Ithaca, New York?
(1) uplift and solidification
(2) burial and compaction
(3) heat and pressure
(4) melting and recrystallization

Cliff

Weak
shale

Sandstone Lak
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Base your answers to questions 45 through 47 on the diagram below, which shows a coastal region in which
the land slopes toward the ocean.  Point X is near the top of the hill, point Y is at the base of the hill, and point
Z is a location at sea level.  The same type of surface bedrock underlies this entire region.  A stream flows from
point X through point Y to point Z.  This stream is not shown in the diagram.

45 Which diagram best shows the most probable path of the stream flowing from point X
to point Z?

46 Compared to the stream velocity between point X and point Y, the stream velocity
between point Y and point Z is most likely
(1) greater, since the slope of the land decreases
(2) greater, since the slope of the land increases
(3) less, since the slope of the land decreases
(4) less, since the slope of the land increases
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53 Describe the evidence shown on the map that indicates that the southern side of
Holland Hill has the steepest slope.    [1]

54 On the grid provided in your answer booklet, construct a topographic profile from
point A to point B by following the directions below.
a Plot the elevation along line AB by marking with an X each point where a contour

line is crossed by line AB. Points A and B have been plotted for you.    [2]
b Complete the profile by correctly connecting the plotted points with a smooth,

curved line.    [1]

55 The cross section below illustrates the normal pattern of sediments deposited where
a stream enters a lake. Letter X represents a particular type of sediment.

a Briefly explain why deposition of sediment usually occurs where a stream enters a
lake.    [1]

b Name the type of sediment most likely represented by letter X.     [1]

Base your answers to questions 56 and 57 on the temperature field map provided in your answer booklet.
The map shows air temperatures, in degrees Fahrenheit, recorded at the same time at weather stations across
North America. The air temperature at location A has been deliberately left blank.

56 On the map provided in your answer booklet, use smooth, curved solid lines to draw
the 30°F, 40°F, and 50°F isotherms.    [2]

57 What is the most probable air temperature at location A?     [1]

Pebbles Sand X

Stream

Lake

Bedrock

Silt

(Not drawn to scale)
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17 On the map below, dark-gray areas represent
regions of lake-effect snow on a December day.

Which New York State location appears to be
experiencing a lake-effect snowstorm?
(1) New York City (3) Plattsburgh
(2) Utica (4) Watertown

18 The cross section below shows the general
bedrock structure of an area containing three
different landscape regions, A, B, and C.

Which list correctly identifies the type of 
landscapes represented by letters A, B, and C?
(1) A = plain, B = plateau, C = mountain
(2) A = mountain, B = plateau, C = plain
(3) A = mountain, B = plain, C = plateau
(4) A = plateau, B = plain, C = mountain

19 In New York State, the surface bedrock of the
Catskills consists mainly of
(1) weakly consolidated gravels and sands
(2) quartzites, dolostones, marbles, and schists
(3) conglomerates, red sandstones, basalt, and

diabase
(4) limestones, shales, sandstones, and 

conglomerates

20 The topographic map below shows a stream
crossing several contour lines and passing
through points X and Y. Elevations are measured
in feet.

What is the approximate gradient between point X
and point Y?
(1) 10 ft/mi (3) 40 ft/mi
(2) 20 ft/mi (4) 80 ft/mi

21 The map below shows an overhead view of 
sediments that have accumulated at the bottom
of a lake. Points A through D represent locations
on the shoreline of the lake.

A river most likely flows into the lake nearest to
location
(1) A (3) C
(2) B (4) D

22 An increase in which gas in Earth’s atmosphere
will most significantly increase global temperatures?
(1) methane (3) nitrogen
(2) oxygen (4) hydrogen
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26 The map below shows the location of four cities,
A, B, C, and D, in the western United States
where prevailing winds are from the southwest.

Which city most likely receives the least amount
of average yearly precipitation?
(1) A (3) C
(2) B (4) D

27 Earth’s troposphere, hydrosphere, and litho-
sphere contain relatively large amounts of which
element?
(1) iron (3) hydrogen
(2) oxygen (4) potassium

28 The long, sandy islands along the south shore of
Long Island are composed mostly of sand and
rounded pebbles arranged in sorted layers. The
agent of erosion that most likely shaped and 
sorted the sand and pebbles while transporting
them to their island location was
(1) glaciers (3) wind
(2) landslides (4) ocean waves

29 Which river is a tributary branch of the Hudson
River?
(1) Delaware River (3) Mohawk River
(2) Susquehanna River (4) Genesee River

30 What are the largest particles that a stream can
transport when its velocity is 200 centimeters per
second?
(1) silt (3) pebbles
(2) sand (4) cobbles
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25 The cross section below illustrates the general sorting of sediment by a river as it flows from a mountain to
a plain.

Sand

Mountain

Gravel

Plain
Silt and clay

River

(Not drawn to scale)

Which factor most likely caused the sediment to be sorted in the pattern shown?
(1) velocity of the river water
(2) hardness of the surface bedrock
(3) mineral composition of the sediment
(4) temperature of the water



Base your answers to questions 53 and 54 on the diagram below, which shows a clear plastic tube contain-
ing water and a beaker containing a mixture of rounded quartz grains of different sizes.

53 When the rounded quartz grains are poured all at once into the tube, the grains will set-
tle to the bottom of the tube. On the cross section provided in your answer booklet,
draw the approximate grain sizes and pattern of arrangement of the rounded quartz
grains at the bottom of the tube.  [1]

54 The side-view diagram below shows the same mixture and amount of rounded
quartz grains being poured all at once into a moving stream with a depth of 3 meters. 

Describe the general location of the 2-mm-diameter rounded quartz grains compared
to the 4-mm-diameter rounded quartz grains as they are transported and deposited
downstream.    [1]

Particles being poured

Side View of Stream

Direction of streamflow

12 meters

Top of stream

Bottom of stream

Tube
containing
water

Beaker containing
mixture of quartz grains
(2–4 mm in diameter)

(Not drawn to scale)
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47 Which cross section best shows the pattern of sediments deposited by the stream as
it enters the ocean near point Z?

( 1 ) ( 3 )

( 2 ) ( 4 )

Stream StreamStream Stream

Stream StreamStream



12 The profile below shows the average diameter of sediment that was sorted and deposited in specific areas
A, B, C, and D by a stream entering an ocean.

As compaction and cementation of these sediments eventually occur, which area will
become siltstone?
(1) A (3) C
(2) B (4) D

13 The sequence of diagrams below represents the gradual geologic changes in layer X, located just below
Earth’s surface.

Which type of sedimentary rock was formed at layer X?
(1) conglomerate (3) rock salt
(2) shale (4) coal

300 Million Years Ago 175 Million Years Ago 40 Million Years Ago

Sandstone

Former plant

material

X

Swamp

Peat
(Slowly decaying plants)

Accumulating
dead plants

Water layer

Sand layer

X

X

6.4 cm 0.2 cm 0.006 cm 0.0004 cm 0.00001 cm

Area A
Area B Area C Area D

Stream Ocean

Sediments
Bedrock
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14 Most water vapor enters the atmosphere by the
processes of
(1) convection and radiation
(2) condensation and precipitation
(3) evaporation and transpiration
(4) erosion and conduction

15 Glaciers often form parallel scratches and
grooves in bedrock because glaciers
(1) deposit sediment in unsorted piles
(2) deposit rounded sand in V-shaped valleys
(3) continually melt and refreeze
(4) drag loose rocks over Earth’s surface
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Base your answers to questions 45 and 46 on the diagram below, which shows models of two types of earth-
quake waves.

Model BModel A

45 Model A best represents the motion of earth-
quake waves called
(1) P-waves (compressional waves) that travel

faster than S-waves (shear waves) shown in
model B

(2) P-waves (compressional waves) that travel
slower than S-waves (shear waves) shown in
model B

(3) S-waves (shear waves) that travel faster than P-
waves (compressional waves) shown in model B

(4) S-waves (shear waves) that travel slower than
P-waves (compressional waves) shown in
model B

46 The difference in seismic station arrival times of
the two waves represented by the models helps
scientists determine the
(1) amount of damage caused by an earthquake
(2) intensity of an earthquake
(3) distance to the epicenter of an earthquake
(4) time of occurrence of the next earthquake

Base your answers to questions 47 and 48 on the cross section and data table shown below. The cross sec-
tion shows a sediment-laden river flowing into the ocean. The arrows show the direction of river flow. Different
zones of sorted sediments, A, B, C, and D, have been labeled. Sediments have been taken from these zones and
measured. The data table shows the range of sediment sizes in each zone.

Data Table
Ocean

Bedrock

Zone B
Zone C Zone D

Zone A

River

47 How is this pattern of horizontal sorting pro-
duced?
(1) High-density materials generally settle more

slowly.
(2) Rounded sediments generally settle more

slowly.
(3) Dissolved minerals are generally deposited

first.
(4) Bigger particles are generally deposited first.

48 The sedimentary rock, siltstone, will most likely
form from sediments deposited in zone
(1) A (3) C
(2) B (4) D

Zone Major Sediment Sizes

A 0.04 cm to 6 cm

B 0.006 cm to 0.1 cm

C 0.0004 cm to 0.006 cm

D Less than 0.0004 cm



32 The geologic cross section below shows a complex structure containing a granite intrusion. 

If the granite intrusion occurred 24 million years ago, what are the most 
probable ages of the schist and shale, in millions of years?
(1) schist – 25; shale – 23 (3) schist – 23; shale – 25
(2) schist – 25; shale – 26 (4) schist – 23; shale – 20

33 Which profile best shows the general depositional pattern that occurs when water from a stream enters the
ocean?

( 1 ) ( 3 )

( 2 ) ( 4 )
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Base your answers to questions 48 through 50 on the diagram below, which shows a model used to 
investigate the erosional-depositional system of a stream.  The model was tilted to create a gentle slope, and a
hose supplied water to form the meandering stream shown.

48 Which diagram best represents where erosion, E, and deposition, D, are most likely
occurring along the curves of the meandering stream?

49 Which diagram best represents the arrangement of large, L, and small, S, sediment
deposited as the stream enters the water basin?

50 How can the model be changed to increase the amount of sediment transported by
the stream?
(1) decrease the temperature of the sediment
(2) decrease the slope
(3) increase the size of the sediment
(4) increase the rate of the water flow

( 1 ) ( 3 )( 2 ) ( 4 )
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50 The diagram below shows trends in the tempera-
ture of North America during the last 200,000
years, as estimated by scientists.

What is the total number of major glacial periods
that have occurred in North America in the last
200,000 years?

(1) 5 (3) 3
(2) 2 (4) 4

51 The Himalayan Mountains are located along a
portion of the southern boundary of the
Eurasian Plate. At the top of Mt. Everest (29,028
feet) in the Himalayan Mountains, climbers have
found fossilized marine shells in the surface
bedrock. From this observation, which state-
ment is the best inference about the origin of the
Himalayan Mountains?

(1) The Himalayan Mountains were formed by
volcanic activity.

(2) Sea level has been lowered more than
29,000 feet since the shells were fossilized.

(3) The bedrock containing the fossil shells is
part of an uplifted seafloor.

(4) The Himalayan Mountains formed at a
divergent plate boundary.
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Part A

Answer all questions in this part.

Directions (1–35): For each statement or question, write on your separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question. Some questions
may require the use of the Earth Science Reference Tables. 

1 Which planet’s orbit around the Sun is most 
nearly circular?
(1) Mercury (3) Pluto
(2) Neptune (4) Venus

2 How many times will the Sun’s perpendicular
rays cross Earth’s Equator between March 1 of
one year and March 1 of the next year?
(1) 1 (3) 3
(2) 2 (4) 4

3 Which star’s surface temperature is closest to the
temperature at the boundary between Earth’s
mantle and core?
(1) Sirius (3) the Sun
(2) Rigel (4) Betelgeuse

4 Which graph best represents the relationship
between soil particle size and the rate at which
water infiltrates permeable soil?

5 The diagram below shows a standard spectrum
compared to a spectrum produced from a distant
star.

Which conclusion can be made by comparing the
standard spectrum to the spectrum produced
from this distant star?
(1) The star’s spectral lines have shifted toward

the ultraviolet end of the spectrum and the
star is moving toward Earth.

(2) The star’s spectral lines have shifted toward
the ultraviolet end of the spectrum and the
star is moving away from Earth.

(3) The star’s spectral lines have shifted toward
the infrared end of the spectrum and the star
is moving toward Earth.

(4) The star’s spectral lines have shifted toward
the infrared end of the spectrum and the star
is moving away from Earth.

6 Scientists are concerned about the decrease in
ozone in the upper atmosphere primarily because
ozone protects life on Earth by absorbing certain
wavelengths of
(1) x-ray radiation
(2) ultraviolet radiation
(3) infrared radiation
(4) microwave radiation
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29 The map below shows four coastal locations labeled A, B, C, and D.

The climate of which location is warmed by a nearby major ocean current?
(1) A (3) C
(2) B (4) D

30 Which fossil sequence is in order from oldest to youngest?

31 The diagram below shows a glacial landscape feature forming over time from a melting block of ice.

This glacial landscape feature is best identified as
(1) a kettle lake (3) a finger lake
(2) an outwash plain (4) a moraine

Block of ice dropped by
a glacier

Water

Ice block melts

Ice

Ice block becomes
surrounded by sediment

Ice
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( 2 ) ( 4 )
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20 The cross sections below show a three-stage sequence in the development of a
glacial feature.

Which glacial feature has formed by the end of stage 3?
(1) kettle lake (3) drumlin
(2) finger lake (4) parallel scratches

21 Which diagram best shows the Sun’s apparent path, as seen by an observer on
July 21 in New York State?
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Base your answers to questions 40 through 42 on the geologic cross section and the table below. The cross
section represents the bedrock structure beneath four landscape regions, A, B, C, and D.

The table below shows characteristics of the four landscape regions A, B, C, and D.
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(Not drawn to scale)
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A

B C

D

Mesas
Meandering

streams

Landscape
Region Relief Bedrock

great relief, high peaks,
deep valleys

faulted and tilted structure;
many bedrock types, including
igneous

B moderate relief, rounded peaks,
wide valleys folded sedimentary bedrock

C moderate to high relief horizontal sedimentary bedrock
layers

D very little relief, low elevations horizontal sedimentary bedrock
layers

40 Which terms best describe the surface land-
scapes of A, B, C, and D?
(1) A—mountains, B—ridges and valleys, 

C—plateau, D—plain
(2) A—plateau, B—plain, C—mountains, 

D—ridges and valleys
(3) A—plain, B—mountains, C—plateau, 

D—plain
(4) A—ridges and valleys, B—plateau, 

C—plain, D—mountains

41 The meandering streams shown in landscape
region B usually form where there are
(1) volcanic cones
(2) gentle gradients
(3) many fractures in the bedrock
(4) numerous escarpments

42 The sharp, angular flat-topped hills (mesas) in
landscape region C were most likely produced by
a climate that was
(1) tropical (3) dry
(2) humid (4) polar

A



26 A camera was placed outside at night and pointed directly at Polaris and several other stars. The lens was
kept open and a time-exposure photograph was taken. The diagram below represents that photograph of
Polaris and star trails, with an angular protractor to measure apparent motion.

How many hours was the lens kept open to create the star trails in this photograph?
(1) 1 hour (3) 3 hours
(2) 6 hours (4) 4 hours

27 The sequence of bedrock cross sections below represents the same landscape region over a period of 
geologic time.

This sequence best represents
(1) an arid region that experienced mostly uplifting forces 
(2) an arid region that experienced mostly erosional forces 
(3) a humid region that experienced mostly uplifting forces 
(4) a humid region that experienced mostly erosional forces 
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Base your answers to questions 39 through 43 on the passage and map below. The map shows the 
generalized landscape regions of Vermont.

Landscape Regions of Vermont

Most of Vermont’s landscape regions consist of ancient, weathered mountains that
were covered by several ice sheets during the last ice age. When the ice melted, sand,
cobbles, and boulders were deposited throughout the state. Vermont is divided into six
landscape regions.

(1) The Vermont Lowlands region has a mild climate, with Lake Champlain mod-
erating its temperature.

(2) The Green Mountains run the length of Vermont and were formed over
400 million years ago. Most of the bedrock is metamorphic and the region is
known for its deposits of talc and asbestos.

(3) The Taconic Mountains extend into New York State. Slate and marble are
commonly mined in this region.

(4) The Valley of Vermont is a narrow valley between two mountain ranges. Most
of the bedrock in the region is limestone and marble.

(5) The Vermont Piedmont covers the largest area of the state. This region
consists of rolling hills and valleys. Granite mining is an important industry.

(6) The Northeast Highlands is a mountainous region composed of granite
bedrock. 
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Base your answers to questions 40 through 42 on the geologic cross section and the table below. The cross
section represents the bedrock structure beneath four landscape regions, A, B, C, and D.

The table below shows characteristics of the four landscape regions A, B, C, and D.

1000
Uplifted block

(Not drawn to scale)

Key

Limestone

Shale

Granite

3000

2000

E
le

va
tio

n
(m

et
er

s)
A

B C

D

Mesas
Meandering

streams

Landscape
Region Relief Bedrock

great relief, high peaks,
deep valleys

faulted and tilted structure;
many bedrock types, including
igneous

B moderate relief, rounded peaks,
wide valleys folded sedimentary bedrock

C moderate to high relief horizontal sedimentary bedrock
layers

D very little relief, low elevations horizontal sedimentary bedrock
layers

40 Which terms best describe the surface land-
scapes of A, B, C, and D?
(1) A—mountains, B—ridges and valleys, 

C—plateau, D—plain
(2) A—plateau, B—plain, C—mountains, 

D—ridges and valleys
(3) A—plain, B—mountains, C—plateau, 

D—plain
(4) A—ridges and valleys, B—plateau, 

C—plain, D—mountains

41 The meandering streams shown in landscape
region B usually form where there are
(1) volcanic cones
(2) gentle gradients
(3) many fractures in the bedrock
(4) numerous escarpments

42 The sharp, angular flat-topped hills (mesas) in
landscape region C were most likely produced by
a climate that was
(1) tropical (3) dry
(2) humid (4) polar

A
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Base your answers to questions 39 and 40 on the map below, which shows the latitude and longitude of five
observers, A, B, C, D, and E, on Earth.

Equator

10° N

10° S

70° W80° W90° W

B C

A

ED

39 What is the altitude of Polaris (the North Star)
above the northern horizon for observer A?
(1) 0° (3) 80°
(2) 10° (4) 90°

40 Which two observers would be experiencing the
same apparent solar time?
(1) A and C (3) B and E
(2) B and C (4) D and E

Base your answers to questions 41 through 43 on the diagram below, which shows a model of the apparent
path and position of the Sun in relation to an observer at four different locations, A, B, C, and D, on Earth’s sur-
face on the dates indicated. The zenith (z) and the actual position of the Sun in the model at the time of the
observation are shown. [The zenith is the point directly over the observer.]

Location A
March 21

Location B
September 23

Location C
June 21

Location D
March 21

z z z
Sun’s

apparent
path

Sun’s
actual

position

ObserverS N

Sun’s
apparent

path

Sun’s
actual

position

ObserverS N

Sun’s
apparent

path

Sun’s
actual

position

ObserverS S

Sun’s
apparent

path

Sun’s
actual

position

ObserverS N

z

41 According to the Sun’s actual position shown in
the diagrams, the most intense insolation is being
received by the observer at location
(1) A (3) C
(2) B (4) D

42 Where on Earth’s surface is the observer at loca-
tion C located? 
(1) at the Equator
(2) at the South Pole
(3) at the North Pole
(4) in Oswego, New York

43 From sunrise to sunset at location B, the length
of the observer’s shadow will
(1) increase, only
(2) decrease, only
(3) increase, then decrease
(4) decrease, then increase
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31 The block diagram below shows a part of the eastern coastline of North America. Points A, B, and C are 
reference points along the coast.

Which list best represents the primary processes occurring along the coastline at
points A, B, and C?
(1) A — folding; B — subduction; C — crosscutting
(2) A — weathering; B — erosion; C — deposition
(3) A — faulting; B — conduction; C — mass movement
(4) A — precipitation; B — infiltration; C — evaporation

32 The block diagram below shows the boundary between two tectonic plates.

Which type of plate boundary is shown?
(1) divergent (3) transform
(2) convergent (4) complex

Continental
crust

Ocean
trench

Volcanic
mountains

Oceanic crust

Mantle

Ocean surface

(Not drawn to scale)

Longshore current

Cliff Bay
C

A

B
Sandy beach

Ocean



Base your answers to questions 45 through 48 on the diagram below.  The arrows show the direction in
which sediment is being transported along the shoreline.  A barrier beach has formed, creating a lagoon
(a shallow body of water in which sediments are being deposited).  The eroded headlands are composed of 
diorite bedrock.  A groin has recently been constructed. Groins are wall-like structures built into the water 
perpendicular to the shoreline to trap beach sand.

45 The groin structure will change the pattern of deposition along the shoreline, 
initially causing the beach to become
(1) wider on the western side of the groin (3) narrower on both sides of the groin
(2) wider on the eastern side of the groin (4) wider on both sides of the groin

46 Which two minerals are most likely found in the beach sand that was eroded from the 
headlands?
(1) quartz and olivine (3) potassium feldspar and biotite
(2) plagioclase feldspar and amphibole (4) pyroxene and calcite

47 The sediments that have been deposited by streams flowing into the lagoon are most
likely
(1) sorted and layered (3) unsorted and layered
(2) sorted and not layered (4) unsorted and not layered

48 Which event will most likely occur during a heavy rainfall?
(1) Less sediment will be carried by the streams.
(2) An increase in sea level will cause more sediments to be deposited along the

shoreline.
(3) The shoreline will experience a greater range in tides.
(4) The discharge from the streams into the lagoon will increase.

N

Wetlands

Lagoon

Ocean

Streams carrying
sediments

Sediments
deposited in
quiet water

Barrier beach

Sand deposited
on beach and on
seafloor

Groin

Beach

Eroded
headland

E

SW
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25 The map below shows the path of a river. The
arrow shows the direction the river is flowing.
Letters A and B identify the banks of the river.

The water depth is greater near bank A than bank B
because the water velocity near bank A is
(1) faster, causing deposition to occur
(2) faster, causing erosion to occur
(3) slower, causing deposition to occur
(4) slower, causing erosion to occur

26 Which home-building material is made mostly
from the mineral gypsum?
(1) plastic pipes (3) drywall panels
(2) window glass (4) iron nails

27 The two most abundant elements by mass in
Earth’s crust are oxygen and
(1) potassium (3) nitrogen 
(2) hydrogen (4) silicon

River

B

A

24 The diagram below represents a part of the crystal structure of the mineral kaolinite.

Structure of Kaolinite

An arrangement of atoms such as the one shown in the diagram determines a mineral’s
(1) age of formation (3) physical properties 
(2) infiltration rate (4) temperature of formation
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20 Which weather map symbol represents air masses
that normally form just south of the United States
over the Caribbean Sea?
(1) cP (3) mP
(2) cT (4) mT

21 An earthquake’s magnitude can be determined
by
(1) analyzing the seismic waves recorded by a

seismograph
(2) calculating the depth of the earthquake 

faulting
(3) calculating the time the earthquake occurred
(4) comparing the speed of P-waves and S-waves

22 A seismic station is recording the seismic waves
produced by an earthquake that occurred 
4200 kilometers away.  Approximately how long
after the arrival of the first P-wave will the first 
S-wave arrive?
(1) 1 min 05 sec (3) 7 min 20 sec
(2) 5 min 50 sec (4) 13 min 10 sec

23 The diagram below shows a section of a meander
in a stream.  The arrows show the direction of
stream flow.

The streambank on the outside of this meander is
steeper than the streambank on the inside of this
meander because the water on the outside of this
meander is moving
(1) slower, causing deposition
(2) faster, causing deposition
(3) slower, causing erosion
(4) faster, causing erosion

24 Which agent of erosion is mainly responsible for
the formation of the depressions occupied by
both the kettle lakes and finger lakes found in
New York State?
(1) wind (3) streams
(2) waves (4) glaciers

25 The map below shows the boundary between two
air masses.  The arrows show the direction in
which the boundary is moving. 

Which weather map uses the correct weather
front symbol to illustrate this information?

26 If a low-pressure system follows a typical storm
track across New York State, it will move toward
the
(1) southeast (3) northeast
(2) southwest (4) northwest

mT

cP

( 4 )

mT

cP

( 2 )

mT

cP

( 3 )

mT

cP

( 1 )

mT

cP
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Part B–1

Answer all questions in this part.

Directions (36–50): For each statement or question, write in your answer booklet the number of the word
or expression that, of those given, best completes the statement or answers the question.  Some questions may
require the use of the 2010 Edition Reference Tables for Physical Setting/Earth Science.

Base your answers to questions 36 through 38 on the block diagram below, which represents the landscape
features associated with a meandering stream. WX is the location of a cross section.  Location A indicates a 
landscape feature.

36 The landscape feature at location A is best described as
(1) a sandbar (3) a delta
(2) an escarpment (4) a floodplain

37 Which particle of quartz shows evidence of being transported the farthest distance by
the stream?

38 Which cross section best represents the shape of the stream bottom at WX?

( 1 ) ( 3 )( 2 ) ( 4 )

W X W X W X W X

( 1 ) ( 2 ) ( 3 ) ( 4 )

XW

A

(Not drawn to scale)



19 In the diagram below, the spectral lines of hydro-
gen gas from three galaxies, A, B, and C, are com-
pared to the spectral lines of hydrogen gas
observed in a laboratory.

What is the best inference that can be made con-
cerning the movement of galaxies A, B, and C?
(1) Galaxy A is moving away from Earth, but

galaxies B and C are moving toward Earth.
(2) Galaxy B is moving away from Earth, but

galaxies A and C are moving toward Earth.
(3) Galaxies A, B, and C are all moving toward

Earth.
(4) Galaxies A, B, and C are all moving away from

Earth.

20 What is the dewpoint temperature when the 
dry-bulb temperature is 16°C and the wet-bulb
temperature is 11°C?
(1) 5°C (3) 9°C
(2) 7°C (4) –17°C

21 A strong west wind steadily blew over Lake
Ontario picking up moisture. As this moist air
flowed over the Tug Hill Plateau, the plateau
received a 36-inch snowfall. This snow fell from
clouds that formed when rising air was
(1) cooled by expansion, causing water vapor to

condense
(2) cooled by compression, causing water vapor

to condense
(3) warmed by expansion, causing water vapor to

evaporate
(4) warmed by compression, causing water vapor

to evaporate

22 The map below shows a meandering river. A–A! is
the location of a cross section. The arrows show
the direction of the riverflow.

Which cross section best represents the shape of
the river bottom at A–A!?

23 During which phase change of water is the most
energy released into the environment?
(1) water freezing
(2) ice melting
(3) water evaporating
(4) water vapor condensing

24 During a rainfall, surface runoff will probably be
greatest in an area that has a
(1) steep slope and a clay-covered surface
(2) steep slope and a gravel-covered surface
(3) gentle slope and a grass-covered surface
(4) gentle slope and a tree-covered surface

A A!

( 1 )

A A!

( 2 )

A A!

( 3 )

A A!

( 4 )

A A!

Blue Red
Laboratory
Hydrogen
Spectral Lines

Blue Red

Galaxy C
Spectral Lines

Blue Red

Galaxy B
Spectral Lines

Blue Red

Galaxy A
Spectral Lines
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22 The map below shows a meandering river. A–A! is
the location of a cross section. The arrows show
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(2) ice melting
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Part B–1

Answer all questions in this part.

Directions (36–50): For each statement or question, write in your answer booklet the number of the word
or expression that, of those given, best completes the statement or answers the question.  Some questions may
require the use of the 2010 Edition Reference Tables for Physical Setting/Earth Science.

Base your answers to questions 36 through 38 on the block diagram below, which represents the landscape
features associated with a meandering stream. WX is the location of a cross section.  Location A indicates a 
landscape feature.

36 The landscape feature at location A is best described as
(1) a sandbar (3) a delta
(2) an escarpment (4) a floodplain

37 Which particle of quartz shows evidence of being transported the farthest distance by
the stream?

38 Which cross section best represents the shape of the stream bottom at WX?

( 1 ) ( 3 )( 2 ) ( 4 )

W X W X W X W X

( 1 ) ( 2 ) ( 3 ) ( 4 )

XW

A

(Not drawn to scale)
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Answer all questions in this part.
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require the use of the 2010 Edition Reference Tables for Physical Setting/Earth Science.
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Base your answers to questions 43 through 45 on
the map below, which shows a portion of a stream in
New York State that flows southward. Letters A
through E represent locations in the stream. Line XY
is the location of a cross section.

43 At which two locations in this stream is deposi-
tion normally dominant over erosion?
(1) A and D (3) C and E
(2) B and E (4) D and C

44 Where this stream’s velocity decreases from 300
to 200 centimeters per second, which size sedi-
ment will be deposited?
(1) cobbles (3) silt
(2) sand (4) clay

45 Which cross section along line XY best repre-
sents the shape of the stream bottom?

Base your answers to questions 46 and 47 on the
pictures of four rocks shown below. Magnified views
of the rocks are shown in the circles.

46 Which rock is metamorphic and shows evidence
of foliation?
(1) 1 (3) 3
(2) 2 (4) 4

47 What do all four rock samples have in common?
(1) They show cleavage.
(2) They contain minerals.
(3) They are organically formed.
(4) They formed on Earth’s surface.

Rock 3

Intergrown crystals
less than 0.1 cm in size

Rock 4

Intergrown crystals,
mostly 2.0 cm in size

Rock 2

Particles of
0.01-cm to 1.0-cm size

 cemented together

Rock 1

Bands of coarse
intergrown crystals

of various sizes

X YSurface

( 1 )

X YSurface

( 3 )

X YSurface

( 2 )

X YSurface

( 4 )

X YA

B
C

D
E

N
Direction

of  flow
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30 The diagram below shows a meandering stream
flowing across nearly flat topography and over
loose sediments.

If arrow length represents stream velocity, which
diagram best shows the relative stream velocities
in this section of the stream?

31 Bedrock located near Old Forge, New York,
would most likely have which characteristics?
(1) clastic texture consisting of angular sediments of

mostly quartz and feldspar cemented together
(2) crystalline texture composed predominantly

of gypsum
(3) noncrystalline, glassy texture with a dark color 
(4) foliated texture with mica and feldspar sepa-

rated into bands

32 Bedrock of which four consecutive geologic 
periods is best preserved in New York State? 
(1) Cambrian, Ordovician, Silurian, Devonian
(2) Devonian, Carboniferous, Permian, Triassic
(3) Permian, Triassic, Jurassic, Cretaceous
(4) Jurassic, Cretaceous, Tertiary, Quaternary

33 The diagram below represents bedrock layers
found in an outcrop. Three index fossils are found
within the bedrock layers.

Which evidence best suggests that this outcrop
has undergone crustal movement?
(1) The same rock layers appear twice within the

outcrop.
(2) The trilobite fossil is not found in all five 

layers.
(3) The sedimentary layers have the same thick-

ness.
(4) The eurypterid fossil is absent in the middle

layer.

34 A student determines the density of a mineral 
to be 1.5 grams per cubic centimeter. If the
accepted value is 2.0 grams per cubic centimeter,
what is the student’s percent deviation (percent
error)?
(1) 25.0% (3) 40.0%
(2) 33.3% (4) 50.0%

35 What is the best way to determine if a mineral
sample is calcite or quartz?
(1) Observe the color of the mineral.
(2) Place the mineral near a magnet.
(3) Place a drop of acid on the mineral.
(4) Measure the mass of the mineral.

Fossil Key

Eurypterid

Clam

Trilobite

( 4 )

Sand bar

( 2 )

Sand bar

( 1 )

Sand bar

( 3 )

Sand bar

Sand bar
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30 The diagram below shows a meandering stream
flowing across nearly flat topography and over
loose sediments.

If arrow length represents stream velocity, which
diagram best shows the relative stream velocities
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(1) The same rock layers appear twice within the
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Sand bar
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34 The diagram below shows a stream flowing past
points X and Y. If the velocity of the stream at
point X is 100 centimeters per second, which
statement best describes the sediments being
transported past these points?

(1) At points X and Y, only clay is being trans-
ported.

(2) At points X and Y, only sand, silt, and clay are
being transported.

(3) Some pebbles being transported at point Y
are bigger than those being transported at
point X.

(4) Some pebbles and cobbles are being trans-
ported at points X and Y, but not sand, silt, or
clay.

35 Specific mass extinction of living organisms and
global climatic changes in geologic history are
inferred by most scientists to have been caused by
(1) the impact of asteroids or large meteors on

Earth’s surface
(2) the gravitational pull of the Sun on Earth’s

surface
(3) large energy surges from the surface of the

Sun
(4) earthquakes occurring along crustal plate

boundaries X Y
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Base your answers to questions 48 through 50 on the diagram below, which shows a model used to 
investigate the erosional-depositional system of a stream.  The model was tilted to create a gentle slope, and a
hose supplied water to form the meandering stream shown.

48 Which diagram best represents where erosion, E, and deposition, D, are most likely
occurring along the curves of the meandering stream?

49 Which diagram best represents the arrangement of large, L, and small, S, sediment
deposited as the stream enters the water basin?

50 How can the model be changed to increase the amount of sediment transported by
the stream?
(1) decrease the temperature of the sediment
(2) decrease the slope
(3) increase the size of the sediment
(4) increase the rate of the water flow

( 1 ) ( 3 )( 2 ) ( 4 )

S
L

L
S

L
S

S
L

( 1 ) ( 3 )( 2 ) ( 4 )

D
D DEE

EDE

Mixed sediment
Meandering stream

Water basin

Hose to
supply water
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29 The map below shows the bend of a large meandering stream. The arrows show the direction of stream flow.
Letters A, B, and C are positions on the streambed where erosion and deposition data were collected.

Which table best represents the locations where erosion and deposition are dominant
and where an equilibrium exists between the two processes?  [A check mark (!) 
represents the dominant process for each lettered location.]

30 Which graph best represents the relationship between the discharge of a stream and the velocity of stream
flow?
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19 In the diagram below, the spectral lines of hydro-
gen gas from three galaxies, A, B, and C, are com-
pared to the spectral lines of hydrogen gas
observed in a laboratory.

What is the best inference that can be made con-
cerning the movement of galaxies A, B, and C?
(1) Galaxy A is moving away from Earth, but

galaxies B and C are moving toward Earth.
(2) Galaxy B is moving away from Earth, but

galaxies A and C are moving toward Earth.
(3) Galaxies A, B, and C are all moving toward

Earth.
(4) Galaxies A, B, and C are all moving away from

Earth.

20 What is the dewpoint temperature when the 
dry-bulb temperature is 16°C and the wet-bulb
temperature is 11°C?
(1) 5°C (3) 9°C
(2) 7°C (4) –17°C

21 A strong west wind steadily blew over Lake
Ontario picking up moisture. As this moist air
flowed over the Tug Hill Plateau, the plateau
received a 36-inch snowfall. This snow fell from
clouds that formed when rising air was
(1) cooled by expansion, causing water vapor to

condense
(2) cooled by compression, causing water vapor

to condense
(3) warmed by expansion, causing water vapor to

evaporate
(4) warmed by compression, causing water vapor

to evaporate

22 The map below shows a meandering river. A–A! is
the location of a cross section. The arrows show
the direction of the riverflow.

Which cross section best represents the shape of
the river bottom at A–A!?

23 During which phase change of water is the most
energy released into the environment?
(1) water freezing
(2) ice melting
(3) water evaporating
(4) water vapor condensing

24 During a rainfall, surface runoff will probably be
greatest in an area that has a
(1) steep slope and a clay-covered surface
(2) steep slope and a gravel-covered surface
(3) gentle slope and a grass-covered surface
(4) gentle slope and a tree-covered surface

A A!

( 1 )

A A!

( 2 )

A A!

( 3 )

A A!

( 4 )

A A!

Blue Red
Laboratory
Hydrogen
Spectral Lines

Blue Red

Galaxy C
Spectral Lines

Blue Red

Galaxy B
Spectral Lines

Blue Red

Galaxy A
Spectral Lines
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8 Earth is farthest from the Sun during the Northern
Hemisphere’s summer, and Earth is closest to the
Sun during the Northern Hemisphere’s winter.
During which season in the Northern Hemisphere
is Earth’s orbital velocity greatest?
(1) winter (3) summer
(2) spring (4) fall

9 The diagram below represents the direction of
Earth’s rotation as it appears from above the North
Pole. Point X is a location on Earth’s surface.

The time at point X is closest to
(1) 9 a.m. (3) 9 p.m.
(2) 12 noon (4) 12 midnight

10 As a ship crosses the Prime Meridian, an observer
on the ship measures the altitude of Polaris at 60°.
What is the ship’s location?
(1) 60° south latitude and 0° longitude
(2) 60° north latitude and 0° longitude
(3) 0° latitude and 60° east longitude
(4) 0° latitude and 60° west longitude

11 Which part of the Sun’s electromagnetic spec-
trum has the longest wavelength? 
(1) radio wave radiation
(2) infrared radiation
(3) visible light radiation
(4) x-ray radiation

12 Which weather change is most likely indicated by
rapidly falling air pressure?
(1) Humidity is decreasing.
(2) Temperature is decreasing.
(3) Skies are clearing.
(4) A storm is approaching.

13 Which diagram correctly shows how surface
winds are deflected (curved) in the Northern and
Southern Hemispheres due to Earth’s rotation?

14 The diagram below shows points A, B, C, and D
on a meandering stream.

At which point does the greatest stream erosion
occur?
(1) A (3) C
(2) B (4) D

A

B C

D

Key

Original direction of wind
Deflected path of wind

Rotation
( 1 )

North Pole

Rotation
( 2 )

North Pole

Rotation
( 3 )

North Pole

Rotation
( 4 )

North Pole

Point X North
Pole Sun’s

rays

Direction of rotation

P.S./E. Sci.–Aug. ’04 [3] [OVER]



P.S./E. Sci.–Aug. ’05 [6]

19 The three cross sections of sedimentary bedrock
shown below represent widely separated surface
exposures of layers that contain fossils. Letters A,
B, C, and D represent four different marine fos-
sils found in these rock layers.

Which letter best represents an index fossil?
(1) A (3) C
(2) B (4) D

20 The diagram below represents a geologic cross
section of a portion of Earth’s crust. 

Folding and erosion occurred after the formation
of the 
(1) Gayle shale
(2) Freeport sandstone
(3) Erie coal, but before formation of Freeport

sandstone
(4) Dunbar limestone, but before formation of

Erie coal

21 The surface winds in a typical Northern
Hemisphere high-pressure system are generally
moving
(1) counterclockwise away from the high-pressure

center
(2) counterclockwise toward the high-pressure

center
(3) clockwise away from the high-pressure center
(4) clockwise toward the high-pressure center

Base your answers to questions 22 through 24 on
the diagram below, which shows a meandering
stream. Letters A, B, C, and D indicate locations on
the streambed.

22 At which two locations is the rate of erosion
greater than the rate of deposition?
(1) A and B (3) C and D
(2) B and C (4) D and A

23 What are the largest particles that this stream can
transport when its velocity is 200 centimeters per
second?
(1) silt (3) pebbles
(2) sand (4) cobbles

24 A decrease in the velocity of this stream will most
likely cause an increase in
(1) the amount of sediment carried by the stream
(2) the size of the particles carried by the stream
(3) deposition within the stream channel
(4) abrasion of the stream channel

25 Beneath which surface location is Earth’s crust
the thinnest?
(1) East Pacific Ridge
(2) the center of South America
(3) Old Forge, New York
(4) San Andreas Fault

A  B  D A  B  D
  C C    A C

D   D

A  D  BA  A  A

  C  B    C
A    D

A  A  A

  B B     C C

A  B  A

D  D  D

Erie coal

Surface
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Dunbar limestone

New Creek gypsum
Bullet sh
al

e

Freeport sandstone

A

C D

B



30 The diagram below shows the index minerals of
Mohs hardness scale compared with the hardness
of some common objects.

Which statement is best supported by the 
diagram?
(1) A fingernail will scratch calcite but not 

gypsum.
(2) Calcite will be scratched by a copper penny.
(3) The mineral apatite will scratch topaz.
(4) A steel file has a hardness of about 7.5.

31 The planetary wind belts in the troposphere are
primarily caused by the
(1) Earth’s rotation and unequal heating of

Earth’s surface
(2) Earth’s revolution and unequal heating of

Earth’s surface
(3) Earth’s rotation and Sun’s gravitational attrac-

tion on Earth’s atmosphere
(4) Earth’s revolution and Sun’s gravitational

attraction on Earth’s atmosphere

32 The map below shows a meandering stream.
Points A, B, C, and D represent locations along
the stream bottom.

At which location is the greatest amount of 
sediment most likely being deposited?
(1) A (3) C
(2) B (4) D

33 The diagram below shows the surface features of
a landscape.

Based on the features shown, which erosional
agent had the greatest effect on tree growth and
the structures that humans have built on this
landscape?
(1) running water (3) prevailing wind
(2) moving ice (4) mass movement

Leaning
fence

Curving growth
      pattern

Leaning
  poles

B
A

C
D

Index Minerals Common Objects

10Diamond

9Corundum

8Topaz

7Quartz

6Orthoclase

5Apatite

4Fluorite

3Calcite

2Gypsum

1Talc

Steel file

Glass

Copper penny

Fingernail
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20 The photograph below shows a large boulder of
metamorphic rock in a field in the Allegheny
Plateau region of New York State.

The boulder was most likely moved to this
location by
(1) glacial ice (3) streamflow
(2) prevailing wind (4) volcanic action

21 The cross section below shows a rock sequence
that has not been overturned.

Which event occurred last at this location?
(1) Shale was deposited.
(2) Glacial till was deposited.
(3) Basaltic lava flows solidified.
(4) Glossopteris flourished and then became

extinct.

22 The map below shows a meandering river.  Points
A and B are locations on the banks of the river.

What are the dominant processes occurring at
locations A and B?
(1) deposition at location A; erosion at location B
(2) erosion at location A; deposition at location B
(3) deposition at both locations A and B
(4) erosion at both locations A and B

23 Which event in Earth’s history was dependent on
the development of a certain type of life-form?
(1) addition of free oxygen to Earth’s atmosphere
(2) formation of clastic sedimentary rocks
(3) movement of tectonic plates
(4) filling of the oceans by precipitation

24 The diagram below shows sand particles being
moved by wind.

At which Earth surface locations is this process
usually the most dominant type of erosion?
(1) deserts and beaches
(2) deltas and floodplains
(3) glaciers and moraines
(4) mountain peaks and escarpments

Wind

B

A

Contains
Glossopteris

fossils

Basalt
(lava flows)

Glacial (till)
deposits
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25 Which graph best represents the textures of
granite, pegmatite, and rhyolite?

26 Which type of surface bedrock is commonly
found in New York State between Elmira and
Ithaca?
(1) granite (3) shale
(2) quartzite (4) marble

27 New York’s Tug Hill landscape region is classi-
fied as a plateau because this region has a
(1) high elevation with distorted bedrock
(2) high elevation with nearly horizontal layers

of bedrock
(3) low elevation with distorted bedrock
(4) low elevation with nearly horizontal layers of

bedrock

28 Which two locations are found in the same major
geographic landscape province?
(1) Albany and Old Forge
(2) Elmira and Riverhead
(3) Jamestown and Slide Mountain
(4) Massena and Mount Marcy

29 Which mineral is most frequently found in both
granitic continental crust and basaltic oceanic
crust?
(1) olivine
(2) potassium feldspar
(3) plagioclase feldspar
(4) quartz

30 The map below shows a meandering stream as it
enters a lake. The arrow shows the direction of
stream flow. Points A through D represent loca-
tions on the surface of the stream.

The greatest stream velocities are found closest
to points
(1) A and B (3) C and D
(2) B and C (4) D and A
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Base your answers to questions 43 through 45 on
the map below, which shows a portion of a stream in
New York State that flows southward. Letters A
through E represent locations in the stream. Line XY
is the location of a cross section.

43 At which two locations in this stream is deposi-
tion normally dominant over erosion?
(1) A and D (3) C and E
(2) B and E (4) D and C

44 Where this stream’s velocity decreases from 300
to 200 centimeters per second, which size sedi-
ment will be deposited?
(1) cobbles (3) silt
(2) sand (4) clay

45 Which cross section along line XY best repre-
sents the shape of the stream bottom?

Base your answers to questions 46 and 47 on the
pictures of four rocks shown below. Magnified views
of the rocks are shown in the circles.

46 Which rock is metamorphic and shows evidence
of foliation?
(1) 1 (3) 3
(2) 2 (4) 4

47 What do all four rock samples have in common?
(1) They show cleavage.
(2) They contain minerals.
(3) They are organically formed.
(4) They formed on Earth’s surface.

Rock 3

Intergrown crystals
less than 0.1 cm in size

Rock 4

Intergrown crystals,
mostly 2.0 cm in size

Rock 2

Particles of
0.01-cm to 1.0-cm size

 cemented together

Rock 1

Bands of coarse
intergrown crystals

of various sizes

X YSurface
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X YSurface
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X YSurface
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Base your answers to questions 69 through 73 on the map below, which shows a meandering stream as it
enters a lake. Points A through D represent locations in the stream.

69 In the box in your answer booklet, draw a cross-sectional view of the general shape
of the stream bottom between points A and B. The water surface line has already
been drawn.   [1]

70 State the relationship between stream velocity and the size of the sediment the
stream can carry.   [1]

71 Describe how the size and shape of most pebbles change when the pebbles are
transported in a stream over a great distance.   [1]

72 The stream velocity at point C is 100 centimeters per second and the stream
velocity at point D is 40 centimeters per second. Identify one sediment particle most
likely being deposited between points C and D.   [1]

73 Deposition is affected by particle density.  On the grid in your answer booklet, draw
a line to show the relationship between particle density and settling rate.   [1]

P.S./E. Sci.–Jan. ’06 [22]
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Base your answers to questions 76 through 78 on the map and the stream data table below.  The map represents
a stream flowing into a lake.  An arrow shows the direction of streamflow.  Points A and B are locations at the
edge of the stream.  Line AB is a reference line across the stream surface.  Line CD is a reference line along
the lake bottom from the mouth of the stream into the lake. The data table gives the depth of the water and
distance from point A, in feet, along line AB.

76 On the grid in your answer booklet, construct a profile of the depth of water below
line AB, following the directions below.

• Mark an appropriate numerical scale showing equal intervals on the axis labeled
“Depth of Water.”  The zero (0) on the depth of water axis represents the stream
surface.   [1]

• Using the data table, plot with an X the depth of water at each distance from point
A to point B.  Connect the Xs with a smooth, curved line.  Points A and B have
already been plotted.   [1]

77 Using the map and the data table, explain why the depth of water 20 feet from
point A is different from the depth of water 20 feet from point B.   [1]

78 The sediments being carried by the stream include clay, pebbles, sand, and silt.  List
these sediments in the most likely order of deposition from point C to point D.   [1]

Point A Point B

Distance from
Point A (ft) 0 10 20 30 40 50 60 70 80 90

Depth of Water (ft) 0 2 4 7 11 13 16 17 10 0

Stream Data Table

Lake
D

C

A B
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19 The graph below shows the average change in the elevation of a mountain range over time.

According to the graph, the rate of uplifting was greater than the rate of erosion dur-
ing which geologic time period?
(1) Silurian (3) Carboniferous
(2) Devonian (4) Permian

20 The photograph below shows an eroded plateau found in the southwestern United States.

The landscape was developed by the processes of
(1) crustal uplift and stream erosion (3) crustal folding and stream erosion
(2) crustal uplift and glacial erosion (4) crustal folding and glacial erosion
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21 At which latitude and longitude in New York
State would a salt mine in Silurian-age bedrock
most likely be located?
(1) 41° N 72° W (3) 44° N 74° W
(2) 43° N 77° W (4) 44° N 76° W

22 An unidentified mineral that is softer than calcite
exhibits a metallic luster and cubic cleavage. This
mineral most likely is
(1) galena (3) halite
(2) pyrite (4) pyroxene

23 The study of how seismic waves change as they
travel through Earth has revealed that 
(1) P-waves travel more slowly than S-waves

through Earth’s crust
(2) seismic waves travel more slowly through the

mantle because it is very dense
(3) Earth’s outer core is solid because P-waves

are not transmitted through this layer 
(4) Earth’s outer core is liquid because S-waves

are not transmitted through this layer
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16 Ozone is concentrated in Earth’s atmosphere at
an altitude of 20 to 35 kilometers. Which atmo-
spheric layer contains the greatest concentration
of ozone?

(1) mesosphere (3) troposphere
(2) thermosphere (4) stratosphere

17 Halite has three cleavage directions at 90° to
each other. Which model best represents the
shape of a broken sample of halite?

18 Which geologic feature is caused primarily by
chemical weathering?

(1) large caves in limestone bedrock
(2) a pattern of parallel cracks in a granite

mountain
(3) blocks of basalt at the base of a steep slope
(4) the smooth, polished surface of a rock in a

dry, sandy area

19 Ocean tides are best described as

(1) unpredictable and cyclic
(2) unpredictable and noncyclic
(3) predictable and cyclic
(4) predictable and noncyclic

20 Where is the most deposition likely to occur?

(1) on the side of a sand dune facing the wind
(2) at the mouth of a river, where it enters an ocean
(3) at a site where glacial ice scrapes bedrock
(4) at the top of a steep slope in a streambed

21 The map below shows the area surrounding a
meandering stream.

At which point is erosion greatest?

(1) A (3) C
(2) B (4) D

22 What is the largest particle that can be kept in
motion by a stream that has a velocity of 
100 centimeters per second?

(1) silt (3) pebble
(2) sand (4) cobble

23 An extrusive igneous rock with a mineral com-
position of 35% quartz, 35% potassium feldspar,
15% plagioclase feldspar, 10% biotite, and 
5% amphibole is called

(1) rhyolite (3) gabbro
(2) granite (4) basaltic glass

24 During which process does heat transfer occur
because of density differences?

(1) conduction (3) radiation
(2) convection (4) reflection

25 Carbon-14, an isotope used to date recent
organic remains, would most likely be useful in
determining the age of a fossil

(1) trilobite (3) armored fish
(2) Coelophysis (4) Beluga whale

Swamp

Stream
A

B

C

D

( 2 ) ( 4 )

( 1 ) ( 3 )



17 Which ocean current brings warm water to the
western coast of Africa?
(1) Agulhas Current
(2) North Equatorial Current
(3) Canaries Current
(4) Guinea Current

18 The map below shows the large delta that formed
as the Mississippi River emptied into the Gulf of
Mexico.

Which process was primarily responsible for the
formation of the delta?
(1) glacial erosion
(2) cementation of sediment
(3) deposition of sediment
(4) mass movement

19 The diagrams below show the crystal shapes of
two minerals.

Quartz and halite have different crystal shapes
primarily because 
(1) light reflects from crystal surfaces
(2) energy is released during crystallization
(3) of impurities that produce surface variations
(4) of the internal arrangement of the atoms

20 A student created the table below by classifying
six minerals into two groups, A and B, based on a
single property.

Which property was used to classify these minerals?
(1) color
(2) luster
(3) chemical composition
(4) hardness

21 Which igneous rock has a vesicular texture and
contains the minerals potassium feldspar and
quartz?
(1) andesite (3) pumice
(2) pegmatite (4) scoria

22 Dolostone is classified as which type of rock?
(1) land-derived sedimentary rock
(2) chemically formed sedimentary rock
(3) foliated metamorphic rock
(4) nonfoliated metamorphic rock

23 A stream is transporting the particles W, X, Y,
and Z, shown below.

Which particle will most likely settle to the bottom
first as the velocity of this stream decreases?
(1) W (3) Y
(2) X (4) Z

P.S./E. Sci.–August ’07 [5] [OVER]
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14 Which map view best represents the pattern of
isobar values, in millibars, and the pattern of wind
flow, shown by arrows, at Earth’s surface sur-
rounding a Northern Hemisphere low-pressure
center?

15 An observer measured the air temperature and
the dewpoint and found the difference between
them to be 12°C. One hour later, the difference
between the air temperature and the dewpoint
was found to be 4°C. Which statement best
describes the changes that were occurring?
(1) The relative humidity was decreasing and the

chance of precipitation was decreasing.
(2) The relative humidity was decreasing and the

chance of precipitation was increasing.
(3) The relative humidity was increasing and the

chance of precipitation was decreasing.
(4) The relative humidity was increasing and the

chance of precipitation was increasing.

16 Which two ocean currents are both warm cur-
rents that primarily flow away from the equator?
(1) Guinea Current and Labrador Current
(2) Brazil Current and Agulhas Current
(3) Alaska Current and Falkland Current
(4) Canaries Current and Gulf Stream Current

17 Which surface soil conditions allow the most infil-
tration of rainwater?    
(1) steep slope and permeable soil
(2) steep slope and impermeable soil
(3) gentle slope and permeable soil
(4) gentle slope and impermeable soil

18 The map below shows a river emptying into an
ocean, producing a delta.

Which graph best represents the relationship
between the distance from the river delta into the
ocean and the average size of sediments deposited
on the ocean floor?
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Base your answers to questions 45 through 47 on the map below, which shows the drainage basin of the
Mississippi River system. Several rivers that flow into the Mississippi River are labeled. The arrow at location X
shows where the Mississippi River enters the Gulf of Mexico.

45 The entire land area drained by the Mississippi River system is referred to as a 
(1) levee (3) meander belt
(2) watershed (4) floodplain

46 Sediments deposited at location X by the Missisippi River most likely have which
characteristics?
(1) angular fragments arranged as mixtures
(2) rock particles arranged in sorted beds
(3) rocks with parallel scratches and grooves
(4) high-density minerals with hexagonal crystals

47 The structure formed by the deposition of sediments at location X is best described
as a
(1) moraine (3) delta
(2) tributary (4) drumlin

Missouri River

Arkansas River

Gulf of Mexico

Mississippi River

Ohio River

X

Drainage Basin
of the Mississippi River

System
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Base your answers to questions 44 through 46 on the map below, which shows a portion of the continent of
North America and outlines the Mississippi River watershed. Points A, B, C, D, and E represent locations on
Earth’s surface.

44 At which location would the Mississippi River’s discharge most likely be the greatest?
(1) A (3) C
(2) B (4) D

45 Sediments deposited by the river at location B are best described as
(1) sorted and layered (3) unsorted and layered
(2) sorted and not layered (4) unsorted and not layered

46 Which landform is produced at location E where the Mississippi River enters the
Gulf of Mexico?
(1) a delta (3) an escarpment
(2) a drumlin (4) an outwash plain

Mississippi
River

B

               Key
Mississippi watershed boundary

Atlantic
Ocean

Gulf of Mexico

Pacific
Ocean

E
D

A

C



P.S./E. Sci.–Aug. ’04 [5] [OVER]

23 The cross sections below show different patterns of air movement in Earth’s atmosphere. Air temperatures
at Earth’s surface are indicated in each cross section. Which cross section shows the most likely pattern of
air movement in Earth’s atmosphere that would result from the surface air temperatures shown?

24 The diagrams below represent four permeable sediment samples. The sediments are composed of the same
material, but differ in particle size and sorting. Which sediment sample will most likely have the fastest ground-
water infiltration rate?

( 1 )

( 2 ) ( 4 )

( 3 )

( 1 )

Cool Cool

Warm

( 3 )

Cool Cool

Warm

( 2 )

Cool Cool

Warm

( 4 )

Cool Cool

Warm

Earth’s surface

Earth’s surface

Earth’s surface

Earth’s surface
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23 The cross sections below show different patterns of air movement in Earth’s atmosphere. Air temperatures
at Earth’s surface are indicated in each cross section. Which cross section shows the most likely pattern of
air movement in Earth’s atmosphere that would result from the surface air temperatures shown?

24 The diagrams below represent four permeable sediment samples. The sediments are composed of the same
material, but differ in particle size and sorting. Which sediment sample will most likely have the fastest ground-
water infiltration rate?

( 1 )

( 2 ) ( 4 )

( 3 )

( 1 )

Cool Cool

Warm

( 3 )

Cool Cool

Warm

( 2 )

Cool Cool

Warm

( 4 )

Cool Cool

Warm

Earth’s surface

Earth’s surface

Earth’s surface

Earth’s surface



Base your answers to questions 48 through 50 on the map of Long Island, New York.  AB, CD, EF, and GH
are reference lines on the map.

48 Which agent of erosion transported the sediments that formed the moraines shown
on the map?
(1) water (3) ice
(2) wind (4) mass movement

49 The cross section below represents the sediments beneath the land surface along one
of the reference lines shown on the map.

Along which reference line was the cross section taken?
(1) AB (3) EF
(2) CD (4) GH

50 A major difference between sediments in the outwash and sediments in the moraines
is that the sediments deposited in the outwash are
(1) larger (3) more angular
(2) sorted (4) older

Ronkonkoma
Moraine

Harbor Hill
Moraine

Outwash
Outwash

Map

A
B

C

Atlantic
Ocean

Long Island Sound

Harbor Hill Moraine

Outwash

E H
G

F
N

 OutwashDRonkonkoma Moraine
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34 The diagram below represents a map view of a
stream drainage pattern.

Which underlying bedrock structure most likely
produced this stream drainage pattern?

35 Compared to a maritime tropical air mass, a
maritime polar air mass has a
(1) higher temperature and more water vapor
(2) higher temperature and less water vapor
(3) lower temperature and more water vapor
(4) lower temperature and less water vapor

( 4 )( 2 )

( 3 )( 1 )
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31 The map below shows a portion of Earth’s surface.  Points X and Y are locations on the lithosphere.

Which cross section shows the inferred movement of material in the asthenosphere beneath points X and Y?

32 The block diagrams below, labeled A, B, and C, show the relative elevation and rock structure of three
different landscape regions.

Which set correctly identifies the landscape region shown in each block diagram?
(1) A–mountain, B–plateau, C–plain (3) A–plateau, B–mountain, C–plain
(2) A–mountain, B–plain, C–plateau (4) A–plateau, B–plain, C–mountain

A B C

( 1 ) ( 2 ) ( 3 ) ( 4 )

X Y X Y X Y X Y

African
Plate

Arabian Plate
X

Y
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34 The table below describes the characteristics of three landscape regions, A, B, and C, found in the United
States.

Landscape Bedrock Elevation/Slopes Streams
A Faulted and folded  High elevation High velocity 

gneiss and schist Steep slopes Rapids 
B Layers of sandstone Low elevation Low velocity

and shale Gentle slopes Meanders
C Thick horizontal Medium elevation High to low velocity

layers of basalt Steep to gentle Rapids and meanders
slopes

P.S. E./Sci.–Jan. ’02 [9] [OVER]

Which list best identifies landscapes A, B, and C?
(1) A—mountain, B—plain, C—plateau        (3) A—plateau, B—mountain, C—plain
(2) A—plain, B—plateau, C—mountain       (4) A—plain, B—mountain, C—plateau

35 The Devonian-aged siltstone shown in the photograph below occurs as surface bedrock near Hamilton,
New York.

What does the presence of the fossils suggest about the Hamilton area during the
Devonian?
(1) It had a terrestrial environment sometime between 443 and 418 million years ago.
(2) It had a terrestrial environment sometime between 418 and 362 million years ago.
(3) It had a marine environment sometime between 443 and 418 million years ago.
(4) It had a marine environment sometime between 418 and 362 million years ago.

0 2 cm



17 On the map below, dark-gray areas represent
regions of lake-effect snow on a December day.

Which New York State location appears to be
experiencing a lake-effect snowstorm?
(1) New York City (3) Plattsburgh
(2) Utica (4) Watertown

18 The cross section below shows the general
bedrock structure of an area containing three
different landscape regions, A, B, and C.

Which list correctly identifies the type of 
landscapes represented by letters A, B, and C?
(1) A = plain, B = plateau, C = mountain
(2) A = mountain, B = plateau, C = plain
(3) A = mountain, B = plain, C = plateau
(4) A = plateau, B = plain, C = mountain

19 In New York State, the surface bedrock of the
Catskills consists mainly of
(1) weakly consolidated gravels and sands
(2) quartzites, dolostones, marbles, and schists
(3) conglomerates, red sandstones, basalt, and

diabase
(4) limestones, shales, sandstones, and 

conglomerates

20 The topographic map below shows a stream
crossing several contour lines and passing
through points X and Y. Elevations are measured
in feet.

What is the approximate gradient between point X
and point Y?
(1) 10 ft/mi (3) 40 ft/mi
(2) 20 ft/mi (4) 80 ft/mi

21 The map below shows an overhead view of 
sediments that have accumulated at the bottom
of a lake. Points A through D represent locations
on the shoreline of the lake.

A river most likely flows into the lake nearest to
location
(1) A (3) C
(2) B (4) D

22 An increase in which gas in Earth’s atmosphere
will most significantly increase global temperatures?
(1) methane (3) nitrogen
(2) oxygen (4) hydrogen

Sand

Pebbles

Clay

Silt

B

D

A

C

2 km

A B
C

(Not drawn to scale)
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31 The diagrams below represent four different examples of one process that transports sediments.

Which process is shown in these diagrams?
(1) chemical weathering (3) mass movement
(2) wind action (4) rock abrasion

Soil creep Debris flow Mud flow Rock fall

Gradual downhill
movement of soil

Rapid downslope flow
of debris

Downward flow of fine
particles (mud) and
large amounts of water

Rapid falling of pieces
of rock from a cliff or
steep slope

32 The cross section below shows a stream flowing
downhill.  Points A through D are locations in the
stream.

At which point would most deposition occur?
(1) A (3) C
(2) B (4) D

33 A stream flowing at a velocity of 250 centimeters
per second is transporting sediment particles
ranging in size from clay to cobbles.  Which trans-
ported particles will be deposited by the stream if
its velocity decreases to 100 centimeters per 
second?
(1) cobbles, only
(2) cobbles and some pebbles, only
(3) cobbles, pebbles, and some sand, only
(4) cobbles, pebbles, sand, silt, and clay

34 Which rock is sedimentary in origin and formed
as a result of chemical processes?
(1) granite (3) breccia
(2) shale (4) dolostone

35 The photograph below shows an igneous rock.

What is the origin and rate of formation of this
rock?
(1) plutonic with slow cooling
(2) plutonic with rapid cooling
(3) volcanic with slow cooling
(4) volcanic with rapid cooling

Lake

A

B

D

Stream

C
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Base your answers to questions 51 and 52 on the block diagram and information below. The diagram is of
the Niagara Falls region as viewed from the north.

The Niagara River began to flow over the Niagara Escarpment about 12,000 years
ago when the last Pleistocene ice sheet melted and retreated north from the Niagara
Escarpment.  Since that time, Niagara Falls has eroded upriver, leaving a deep, steep-
sided valley that is 11,000 meters long. The top bedrock layer of the escarpment is the
Lockport dolostone which lies above the Rochester shale. The shale is more easily
weathered than the dolostone. This causes the dolostone to be undercut. As a result,
the dolostone breaks off in large blocks that tumble to the base of Niagara Falls. 

51 In which New York State landscape region is Niagara Falls located?   [1]

52 Toward which compass direction is the location of Niagara Falls likely to move in the
future?   [1]

Niagara

Escarpment

Lake Ontario

Niagara
River

Niagara Falls

N

Lockport
dolostone
Rochester
shale

Part B–2

Answer all questions in this part.

Directions (51–65):  Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the 2010 Edition Reference Tables for Physical Setting/Earth Science.



Base your answers to questions 54 through 57 on map A and map B below, and on map C in your answer
booklet, which show evidence that much of New York State was once covered by a glacial ice sheet. Map A
shows the location of the Finger Lakes Region in New York State. The boxed areas on map A were enlarged to
create maps B and C. Map B shows a portion of a drumlin field near Oswego, New York. Map C, in your answer
booklet, shows the locations of glacial moraines and outwash plains on Long Island, New York.

54 The arrangement of the drumlins on map B indicates that a large ice sheet advanced
across New York State in which compass direction?   [1]

55 The diagrams below represent three sediment samples labeled X, Y, and Z. These
samples were collected from three locations marked with empty boxes ( ) on map C
in your answer booklet.

In your answer booklet, write the letter of each sample in the correct box on map C
to indicate the location from which each sample was most likely collected.   [1]

Lake
Erie

Long Island
Sound

Rochester

Lake Ontario

Map B

Map C

Key

Drumlins

Map BMap A

Finger Lakes Region

OswegoLake
Ontario

Oswego

N

Sorted particle-
size range:

0.005–0.09 cm

Unsorted particle-
size range:
0.01–62 cm

Sample Y Sample Z

Sorted particle-
size range:
0.1–0.3 cm

(Not drawn to scale)

Sample X

!
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24 The block diagram below represents a portion of the Grand Canyon.

This region is best classified as a
(1) plateau (3) plain
(2) mountain (4) lowland

25 The map below shows four watershed regions in New York State labeled A through D.

Which lettered section represents the watershed of the Mohawk and Hudson Rivers?
(1) A (3) C
(2) B (4) D

A
C

D

Lake Ontario

Lake
Erie

Atlantic Ocean

Watersheds

B

5000 ft



35 The arrows labeled A through D on the map below show the general paths of abandoned boats that have
floated across the Atlantic Ocean.

Which sequence of ocean currents was responsible for the movement of these boats?
(1) South Equatorial ! Gulf Stream ! Labrador ! Benguela 
(2) South Equatorial ! Australia ! West Wind Drift ! Peru 
(3) North Equatorial ! Koroshio ! North Pacific ! California
(4) North Equatorial ! Gulf Stream ! North Atlantic ! Canaries

North
America

South
America

Africa
Tropic of Cancer

A

B

C

D

Europe
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Part B–1

Answer all questions in this part.

Directions (36–50): For each statement or question, write in your answer booklet the number of the word
or expression that, of those given, best completes the statement or answers the question.  Some questions may
require the use of the 2010 Edition Reference Tables for Physical Setting/Earth Science.

Base your answers to questions 36 through 38 on the block diagram below, which represents the landscape
features associated with a meandering stream. WX is the location of a cross section.  Location A indicates a 
landscape feature.

36 The landscape feature at location A is best described as
(1) a sandbar (3) a delta
(2) an escarpment (4) a floodplain

37 Which particle of quartz shows evidence of being transported the farthest distance by
the stream?

38 Which cross section best represents the shape of the stream bottom at WX?

( 1 ) ( 3 )( 2 ) ( 4 )

W X W X W X W X

( 1 ) ( 2 ) ( 3 ) ( 4 )

XW

A

(Not drawn to scale)



Part B–1

Answer all questions in this part.

Directions (36–50): For each statement or question, write on your separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question.  Some questions
may require the use of the Earth Science Reference Tables.

Base your answers to questions 36 through 39 on the photographs and news article below.

Old Man’s Loss Felt in New Hampshire

FRANCONIA, N.H. — Crowds of visitors were drawn to Franconia Notch on
Sunday to mourn the loss of New Hampshire’s well-known symbol — the Old Man of
the Mountain granite profile.

The 700-ton natural formation was just a pile of rocks after breaking loose from its
1,200-foot-high mountainside perch. It was unclear when the outcropping fell because
clouds had obscured the area Thursday and Friday; a state park trail crew discovered
the collapse Saturday morning.

The famous mountain’s history dates millions of years. Over time, nature carved
out a 40-foot-tall profile resembling an old man’s face, and it eventually became New
Hampshire’s most recognizable symbol.

The Buffalo News, May 5, 2003

Granite profile of the Old Man of the Mountain is shown
before the collapse, and after
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36 Which agent of erosion is most likely responsible
for the collapse of the granite profile?
(1) running water (3) wave action
(2) glacial ice (4) mass movement

37 The granite bedrock formed when
(1) sediments were buried
(2) a volcano erupted
(3) magma cooled underground
(4) limestone recrystallized

38 The rock of the Old Man of the Mountain most
likely includes a mineral with a composition of
(1) NaCl (3) FeS2

(2) SiO2 (4) PbS

39 What does granite bedrock found high on a
mountaintop indicate?
(1) The crust has been sinking.
(2) Global temperatures have cooled.
(3) A large amount of erosion has occurred.
(4) Sea level has risen.
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27 The geologic cross section below shows a hillslope and the rock layers that underlie it.

Which difference between the sandstone, shale, and limestone layers caused the for-
mation of the relatively gently sloped section labeled “bench”?
(1) rock age (3) resistance to weathering
(2) fossil content (4) amount of uranium-238

28 Which graph best represents the range of particle sizes that can be carried by a glacier?
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11 Due to radioactive decay, an igneous rock 
sample now contains one-fourth of the amount of 
potassium-40 that it originally contained. The
age, in years, of this rock sample is approximately
(1) 0.7 109 y (3) 2.6 109 y
(2) 1.3 109 y (4) 5.2 109 y

12 Which geologic event occured in New York State
at about the same time as the extinction of
dinosaurs and ammonoids?
(1) formation of the Queenston Delta
(2) deposition of the sands and clays underlying

Long Island
(3) initial opening of the Atlantic Ocean
(4) advance and retreat of the last continental ice

sheet

13 The geologic cross section below shows bedrock
layers A through D. Line XY is a fault.

The fault most likely occurred after
(1) all bedrock layers were formed
(2) layer C formed, but before layer D formed
(3) layer A formed, but before layer B formed
(4) layer B formed, but before layer C formed

14 The Gulf Stream and North Atlantic Current
modify the climate of northwestern Europe by
making the climate
(1) warmer and drier
(2) warmer and more humid
(3) cooler and drier
(4) cooler and more humid

15 What is the approximate density of a mineral with
a mass of 262.2 grams that displaces 46 cubic
centimeters of water?
(1) 1.8 g/cm3 (3) 6.1 g/cm3

(2) 5.7 g/cm3 (4) 12.2 g/cm3

16 Obsidian’s glassy texture indicates that it formed
(1) slowly, deep below Earth’s surface
(2) slowly, on Earth’s surface
(3) quickly, deep below Earth’s surface
(4) quickly, on Earth’s surface

17 What is the color and type of rock that forms
oceanic crust at mid-ocean ridges?
(1) light colored and igneous
(2) light colored and sedimentary
(3) dark colored and igneous
(4) dark colored and sedimentary

18 A plane traveling in a straight line from
Watertown to Utica would fly over which land-
scape region?
(1) Tug Hill Plateau
(2) Adirondack Mountains
(3) St. Lawrence Lowlands
(4) Champlain Lowlands

19 Which graph best represents the correct relation-
ship between the discharge of a river and the 
particle size that can be transported by that river?
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23 The diagram below represents a sample of a radioactive isotope.

Which diagram best represents the percentage of this radioactive isotope sample that
will remain after 2 half-lives?

24 Which map best indicates the probable locations of continents 100 million years from now if tectonic plate
movement continues at its present rate and direction?

25 Which graph best represents the relationship between the slope of a river and the particle size that can be
transported by that river?
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18 Which graph best represents the general rela-
tionship between soil particle size and the per-
meability rate of infiltrating rainwater?

19 The graph below shows the change in carbon
dioxide concentration in parts per million (ppm)
in Earth’s atmosphere from 1960 to 1990.

The most likely cause of the overall change in
the level of carbon dioxide from 1960 to 1990 is
an increase in the
(1) number of violent storms
(2) number of volcanic eruptions
(3) use of nuclear power
(4) use of fossil fuels

20 Liquid water can store more heat energy than an
equal amount of any other naturally occurring
substance because liquid water
(1) covers 71% of Earth’s surface
(2) has its greatest density at 4°C
(3) has the higher specific heat
(4) can be changed into a solid or a gas

21 The diagrams below show the crystals of four
different rocks viewed through the same hand
lens. Which crystals most likely formed from
molten material that cooled and solidified most
rapidly?
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50 The diagram below shows tubes A and B partly filled with equal volumes of round 
plastic beads of uniform size. The beads in tube A are smaller than the beads in 
tube B. Water was placed in tube A until the pore spaces were filled. The drain valve
was then opened, and the amount of time for the water to drain from the tube was
recorded. The amount of water that remained around the beads was then 
calculated and recorded. Data table 1 shows the measurements recorded using tube A.

If the same procedure was followed with tube B, which data table shows the 
measurements most likely recorded?

(1) (3)

(2) (4)

Data Table 2: Tube B

water required to fill pore spaces 168 mL

time required for draining 1.4 sec

water that remained around the beads
after draining 36 mL

Data Table 2: Tube B

water required to fill pore spaces 168 mL

time required for draining 3.2 sec

water that remained around the beads
after draining 46 mL

Data Table 2: Tube B

water required to fill pore spaces 124 mL

time required for draining 3.2 sec

water that remained around the beads
after draining 36 mL

Data Table 2: Tube B

water required to fill pore spaces 124 mL

time required for draining 1.4 sec

water that remained around the beads
after draining 26 mL

Data Table 1: Tube A

water required to fill pore spaces 124 mL

time required for draining 2.1 sec

water that remained around the beads
after draining 36 mL

Tube A Tube B

Drain
valves



34 The diagram below represents a map view of a
stream drainage pattern.

Which underlying bedrock structure most likely
produced this stream drainage pattern?

35 Compared to a maritime tropical air mass, a
maritime polar air mass has a
(1) higher temperature and more water vapor
(2) higher temperature and less water vapor
(3) lower temperature and more water vapor
(4) lower temperature and less water vapor

( 4 )( 2 )

( 3 )( 1 )
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27 The block diagrams below show two landscape regions labeled A and B.

What is the most probable cause of the difference in surface features between A and B?
(1) A is the result of a humid climate, while B is the result of a dry climate.
(2) A is at a high elevation, while B is located at sea level.
(3) A is a plateau region, while B is a mountainous region.
(4) A is composed of igneous bedrock, while B is composed of sedimentary bedrock.

28 The block diagram below shows a region that has undergone faulting.

Which map shows the stream drainage pattern that would most likely develop on the
surface of this region?

( 3 )( 2 ) ( 4 )( 1 )

A B
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24 The block diagram below represents a portion of the Grand Canyon.

This region is best classified as a
(1) plateau (3) plain
(2) mountain (4) lowland

25 The map below shows four watershed regions in New York State labeled A through D.

Which lettered section represents the watershed of the Mohawk and Hudson Rivers?
(1) A (3) C
(2) B (4) D
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32 The incomplete flowchart below shows some of the changes that occur in warm air as it rises to form a cloud.

Which statement should be placed in the empty box to accurately complete the 
flowchart?
(1) The air warms as it expands.
(2) The air cools until it reaches the dewpoint.
(3) The air’s relative humidity decreases to zero.
(4) The air enters the thermosphere.

33 The highest surface wind speeds occur when there is a
(1) 4-millibar air-pressure difference between two nearby locations
(2) 4-millibar air-pressure difference between two distant locations
(3) 20-millibar air-pressure difference between two nearby locations
(4) 20-millibar air-pressure difference between two distant locations

34 The block diagram below shows a portion of Earth’s crust.

Which stream drainage pattern is most likely present on this crustal surface?

( 1 ) ( 3 )( 2 ) ( 4 )

Warm air rises.
The air expands

due to
lower pressure.

Condensation
occurs and a
cloud forms.



32 The block diagram below shows a landscape region.

Which stream drainage pattern would most likely develop at the surface of this
region?

33 The diagram below shows a laboratory stream table.  A mixture of sediment was placed on the stream table.
A short time after the faucet was turned on, a deposit of sediment began forming at location X at the lower
end of the stream table.

What is the name of the stream feature forming at location X?
(1) V-shaped valley (3) delta
(2) meander (4) floodplain

Water faucet
Mixture of sediment

Water

Outlet

X

( 2 ) ( 3 ) ( 4 )( 1 )

Key

Igneous rock
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35 The map below shows a stream drainage pattern. Arrows show the direction of stream flow.

On which landscape region did this drainage pattern most likely develop?

( 2 )

( 3 )

( 4 )

( 1 )



P.S./E. Sci.–August ’07 [8]

35 Which diagram represents a landscape where fine-grained igneous bedrock is most likely to be found?

( 4 )

( 3 )

( 2 )

( 1 )
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35 Which diagram represents a landscape where fine-grained igneous bedrock is most likely to be found?

( 4 )

( 3 )

( 2 )

( 1 )



35 Which block diagram best represents a portion of a plateau?

( 4 )

( 3 )( 1 )

( 2 )
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If Lucy wanted to give Linus correct information about pebbles, which statement
would be most accurate?
(1) Pebbles can become cemented together to form a rock called gabbro.
(2) Pebble is the name given to the smallest-size sediment.
(3) Any large rock that weathers could become a pebble.
(4) Magma is composed of pebbles.

P.S. E./Sci.–Aug. ’01 [4]

12 In the cartoon below, Lucy gives Linus incorrect information about pebbles.

Base your answers to questions 13 through 15 on the diagram below. Columns A, B, C, and D are partially
filled with different sediments. Within each column, the sediment is uniform in size. A fine wire mesh screen
covers the bottom of each column to prevent the sediment from falling out. The lower part of each column has
just been placed in a beaker of water. Sediment sizes are not drawn to scale.

Medium
sand

Large
silt

Water

Screen

Column A

Water

Screen

Column D

Water

Screen

Column B

Water

Screen

Column C

Large
sand

Small
pebbles

13 Which column contains sediment with an aver-
age diameter closest to 0.1 centimeter?
(1) A (3) C
(2) B (4) D

14 In which sediment will capillary action cause the
water from the beaker to rise fastest in the col-
umn?
(1) small pebbles (3) medium sand
(2) large sand (4) large silt

15 In an experiment, the beakers of water were
removed and replaced with empty beakers. The
sediments were allowed to dry. Then water was
poured into each column to compare the perme-
ability of the sediments. The permeability rate of
the medium sand sample was shown to be
(1) less than the silt and pebble samples
(2) less than the silt sample but more than the

pebble sample 
(3) greater than the silt sample but less than the

pebble sample 
(4) greater than the silt and pebble samples
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18 The columns A, B, C, and D shown below contain equal volumes of sediment.

When an equal volume of water is added to each column, the greatest rate of
infiltration will occur in which column?
(1) A (3) C
(2) B (4) D

Dry mud
(Smaller than

0.0004 cm in size)

Sorted particles
(0.0001 cm to
0.2 cm in size)

Uniform-sized
 particles
 (0.2 cm)

Mixed particles
(0.00001 cm to
0.5 cm in size)

(Not drawn to scale)

Column A Column B Column C Column D

17 The table below shows some observed physical properties of a mineral.

Based on these observations, the elements that make up this mineral’s composition
are
(1) sulfur and lead
(2) sulfur, oxygen, and hydrogen
(3) oxygen, silicon, hydrogen, and magnesium
(4) oxygen, silicon, aluminum, and iron

Physical Property

cleavage/fracture

distinguishing characteristic

hardness

color

shows some definite flat surfaces

feels greasy

scratched by the mineral calcite

white

Observation
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16 The diagrams below represent three containers, A, B, and C, which were filled with equal volumes of
uniformly sorted plastic beads.  Water was poured into each container to determine porosity and infiltration
time.

Which data table best represents the porosity and infiltration time of the beads in the three containers?

(1) (3)

(2) (4)

CBA

(Not drawn to scale)

Beaker Porosity
(%)

Infiltration Time
(sec)

A 40 5.2

B 40 2.8

C 40 0.4

Beaker Porosity
(%)

Infiltration Time
(sec)

A 20 5.2

B 30 2.8

C 40 0.4

Beaker Porosity
(%)

Infiltration Time
(sec)

A 40 0.4

B 40 2.8

C 40 5.2

Beaker Porosity
(%)

Infiltration Time
(sec)

A 20 0.4

B 30 2.8

C 40 5.2



Base your answers to questions 60 through 62 on the diagram below, which shows laboratory materials used
for an investigation of the effects of sediment size on permeability, porosity, and water retention.  Four separate
columns, labeled A through D, were filled to the same level with different sediments. The sediments within each
column are of uniform size.

60 Which column contains particles with a diameter of 0.4 cm?   [1]

61 Describe the relationship between the sediment size and the permeability that will
be observed when water is poured through these sediments.   [1]

62 An equal amount of water is poured through each column.  On the grid in your answer
booklet, draw a line to show the relative amount of water retained in the sediment after
the water flows through each column. [1]

Screen

Empty beaker

Screen

Empty beaker

Screen

Empty beaker

Small
pebbles

Large
sand

Medium
sand

Empty beaker

Screen

Column A Column B Column C Column D

(Not drawn to scale)

Large
silt
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27 The diagram below shows three identical plastic tubes filled to the same level with spherical beads of 
different diameters.  Each tube was filled with water to the top of the beads.  The clamps were then opened
to allow water to drain into the beakers.

Which graph best represents the relative amount of water retained by the beads in
each tube?

28 Data from two weather instruments have been recorded on the graph below. Line A on the graph 
represents air-temperature data. Line B was plotted using the scale for variable B.

Line B on the graph represents data from which weather instrument?
(1) thermometer (3) psychrometer
(2) barometer (4) anemometer

2 a.m. 4 a.m. 6 a.m. 8 a.m. 10 a.m. noon 2 p.m. 4 p.m. 6 p.m. 8 p.m. 10 p.m.

70
60
50
40
30

30.1
30.0
29.9
29.8
29.7 Va

ria
bl

e 
B

(in
)

Time

Air temperature

Line A
Line B

Variable B

R
et
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ne

d 
W

at
er

Particle Size (mm)
( 1 ) ( 2 ) ( 3 ) ( 4 )

4 7 12

R
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d 
W
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er

Particle Size (mm)
4 7 12

R
et

ai
ne

d 
W

at
er

Particle Size (mm)
4 7 12

R
et

ai
ne

d 
W

at
er

Particle Size (mm)
4 7 12

Beaker
Clamp

Tube containing
4-mm beads

Beaker
Clamp

Tube containing
7-mm beads

(Not drawn to scale)

Beaker
Clamp

Tube containing
12-mm beads
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31 The diagram below shows Earth and the Moon in four locations during their orbits. Arrows A through D
represent different motions of Earth, the Moon, and the Sun.

Which arrow represents a rate of movement of approximately 1° per day?
(1) A (3) C
(2) B (4) D

32 The diagram below shows columns A, B, C, and D that contain different sediments.

Equal volumes of water were poured through each column. Which column of sediment retained the most
water?
(1) A (3) C
(2) B (4) D

A

Mixed particles
(0.001 cm to

0.5 cm in size)

C

Sorted particles
(0.001 cm and
0.2 cm in size)

D

Uniform-sized
particles

(0.0004 cm)

B

Uniform-sized
particles
(0.2 cm)

(Not drawn to scale)

Earth

(Not drawn to scale)

Earth

Moon

Moon

Moon

Moon

Earth

Sun

B

C

A

D

Earth
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46 The diagram below shows an experimental setup to compare water retention and 
permeability in two columns with equal volumes of spherical plastic beads of 
different diameters.

Which statement best describes the water retention and permeability in the two
columns of beads?
(1) The column with 4-mm beads has greater water retention and permeability.
(2) The column with 12-mm beads has greater water retention and permeability.
(3) The column with 4-mm beads has greater water retention and the column with 

12-mm beads has greater permeability.
(4) The column with 12-mm beads has greater water retention and the column with 

4-mm beads has greater permeability.

47 The weather satellite image below shows two large swirl-shaped cloud formations,
labeled A and B, over the Pacific Ocean.

These large swirl-shaped cloud formations most likely represent
(1) polar air masses (3) tornadoes
(2) warm fronts (4) hurricanes

A

B

Beaker
Clamp

Column containing
4-mm beads

Beaker
Clamp

Column containing
12-mm beads



Base your answers to questions 48 through 50 on the diagram below, which shows four tubes containing 
500 milliliters of sediment labeled A, B, C, and D. Each tube contains well-sorted, loosely packed particles of 
uniform shape and size and is open at the top. The classification of the sediment in each tube is labeled.

48 Water will be able to infiltrate each of these sediment samples if the sediment is
(1) saturated and impermeable (3) unsaturated and impermeable
(2) saturated and permeable (4) unsaturated and permeable

49 Water was poured into each tube of sediment and the time it took for the water to infiltrate to
the bottom was recorded, in seconds. Which data table best represents the recorded results?

50 Each tube is filled with water to the top of the sediments and the tube is covered with
a fine screen. The tubes are then tipped upside down so the water can drain. In which
tube would the sediment retain the most water?
(1) A (3) C
(2) B (4) D

A

Silt

D

Pebbles

B

Fine
sand

(Not drawn to scale)
C

Coarse
sand

Tubes Infiltration
Time (s)

A 5.2

B 3.4

C 2.8

D 2.3

( 1 )

Tubes Infiltration
Time (s)

A 2.4

B 2.9

C 3.6

D 3.8

( 3 )

Tubes Infiltration
Time (s)

A 3.2

B 3.3

C 3.2

D 3.3

( 2 )

Tubes Infiltration
Time (s)

A 3.0

B 5.8

C 6.1

D 2.8

( 4 )
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32 Which common rock is formed from the solidifi-
cation of molten material?
(1) rock gypsum (3) rhyolite
(2) slate (4) coal

33 Rocks can be classified as sedimentary, igneous,
or metamorphic based primarily upon differ-
ences in their
(1) color (3) origin
(2) density (4) age

34 Buffalo, New York, and Plattsburgh, New York,
are both located in landscape regions called
(1) mountains (3) plateaus
(2) highlands (4) lowlands

35 The diagram below shows how a sample of the 
mineral mica breaks when hit with a rock hammer.

This mineral breaks in smooth, flat surfaces
because it
(1) is very hard
(2) is very dense
(3) contains large amounts of iron
(4) has a regular arrangement of atoms

P.S./E. Sci.–Aug. ’02 [7] [OVER]

31 The diagrams below show the relative sizes of particles from soil samples A, B, and C. Equal volumes of
each soil sample were placed in separate containers. Each container has a screen at the bottom. Water was
poured through each sample to determine the infiltration rate. 

A

0.10-cm
diameter

B

0.40-cm
diameter

C

0.70-cm
diameter

(Not drawn to scale)

Which graph best shows how the infiltration rates of the three soil samples would com-
pare?
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Part A

Answer all questions in this part.

Directions (1–35): For each statement or question, write on your separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question. Some questions
may require the use of the Earth Science Reference Tables. 

1 Which statement describes the general relation-
ship between the temperature and the luminosity
of main sequence stars?
(1) As temperature decreases, luminosity increases.
(2) As temperature decreases, luminosity remains

the same.
(3) As temperature increases, luminosity increases.
(4) As temperature increases, luminosity remains

the same.

2 Which planet has the least distance between the
two foci of its elliptical orbit?
(1) Venus (3) Mars
(2) Earth (4) Jupiter

3 Earth’s rate of rotation is approximately
(1) 1° per day (3) 180° per day
(2) 15° per day (4) 360° per day

4 Light and other forms of electromagnetic
radiation are given off by stars using energy
released during
(1) nuclear fusion (3) convection
(2) conduction (4) radioactive decay

5 The path of a Foucault pendulum provides
evidence that Earth
(1) rotates on its axis
(2) revolves in its orbit
(3) is tilted on its axis
(4) has an elliptical orbit

6 What time is it in Greenwich, England (at 0° longi-
tude), when it is noon in Massena, New York?
(1) 7 a.m. (3) 5 p.m.
(2) noon (4) 10 p.m.

7 The diagram below shows two identical containers
filled with uniform particles that were sorted by
size.

Which characteristic is most likely the same for
these particle-filled containers?
(1) infiltration rate (3) capillarity
(2) water retention (4) porosity

8 Which soil conditions normally result in the
greatest amount of runoff?
(1) low permeability and gentle slope
(2) low permeability and steep slope
(3) high permeability and gentle slope
(4) high permeability and steep slope

9 Very cold climates occur at Earth’s North and
South Poles because the polar regions
(1) are usually farthest from the Sun
(2) absorb the greatest amount of insolation
(3) receive the most hours of daylight
(4) receive low-angle insolation

10 A barometric pressure of 1021.0 millibars is equal
to how many inches of mercury?
(1) 29.88 (3) 30.25
(2) 30.15 (4) 30.50

P.S./E. Sci.–Jan. ’09 [2]



P.S./E. Sci.–June ’08 [9] [OVER]

27 The block diagrams below show two landscape regions labeled A and B.

What is the most probable cause of the difference in surface features between A and B?
(1) A is the result of a humid climate, while B is the result of a dry climate.
(2) A is at a high elevation, while B is located at sea level.
(3) A is a plateau region, while B is a mountainous region.
(4) A is composed of igneous bedrock, while B is composed of sedimentary bedrock.

28 The block diagram below shows a region that has undergone faulting.

Which map shows the stream drainage pattern that would most likely develop on the
surface of this region?

( 3 )( 2 ) ( 4 )( 1 )

A B



17 Deforestation increases the greenhouse effect on
Earth because deforestation causes the atmosphere
to contain
(1) more carbon dioxide, which absorbs infrared

radiation
(2) less carbon dioxide, which absorbs short-wave

radiation
(3) more oxygen, which absorbs infrared radiation
(4) less oxygen, which absorbs short-wave radiation

18 The interior of Earth between a depth of 
5200 kilometers and 6300 kilometers is inferred
to be composed mostly of
(1) silicon and iron (3) iron and lead
(2) silicon and oxygen (4) iron and nickel

19 Which two processes lead directly to the formation
of both breccia and conglomerate?
(1) melting and solidification
(2) heat and pressure
(3) compaction and cementation
(4) evaporation and precipitation

20 Which igneous rock is dark colored, cooled rapidly
on Earth’s surface, and is composed mainly of
plagioclase feldspar, olivine, and pyroxene?
(1) obsidian (3) gabbro
(2) rhyolite (4) scoria

21 Silicate minerals contain the elements silicon and
oxygen. Which list contains only silicate minerals?
(1) graphite, talc, and selenite gypsum
(2) potassium feldspar, quartz, and amphibole
(3) calcite, dolomite, and pyroxene
(4) biotite mica, fluorite, and garnet

22 The maps below labeled A, B, and C show three
different stream drainage patterns.

Which factor is primarily responsible for causing
these three different drainage patterns?
(1) amount of precipitation
(2) bedrock structure
(3) stream discharge
(4) prevailing winds

23 Brachiopod fossils were found in a layer of 
limestone rock. In which type of environment did
the limestone layer form?
(1) shallow marine (3) coastal plain
(2) tropical forest (4) interior grassland

A B C

P.S./E. Sci.–June ’10 [4]



35 The block diagram below represents a deeply eroded dome.

Which map shows the stream drainage pattern that would most likely develop on this
deeply eroded dome?

( 1 )

( 2 )

( 3 )

( 4 )

P.S./E. Sci.–Aug. ’04 [9] [OVER]



32 The block diagram below shows a landscape region.

Which stream drainage pattern would most likely develop at the surface of this
region?

33 The diagram below shows a laboratory stream table.  A mixture of sediment was placed on the stream table.
A short time after the faucet was turned on, a deposit of sediment began forming at location X at the lower
end of the stream table.

What is the name of the stream feature forming at location X?
(1) V-shaped valley (3) delta
(2) meander (4) floodplain

Water faucet
Mixture of sediment

Water

Outlet

X

( 2 ) ( 3 ) ( 4 )( 1 )

Key

Igneous rock
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40 Which model best represents the apparent path of the Sun observed at various times during the year at the
Equator?

Always the
same path

N S

( 1 )

March, September

N S

( 3 )

DecemberJune

March,
September

N S

( 2 )

DecemberJune

( 4 )

March,
September

N S

DecemberJune

41 The topographic map below shows a particular
landscape.

Which map best represents the stream drainage
pattern for this landscape?

42 Which diagram correctly shows how mantle con-
vection currents are most likely moving beneath
colliding lithospheric plates?

43 Which two rocks have the most similar mineral
composition?
(1) marble and rhyolite
(2) limestone and basalt
(3) quartzite and rock salt
(4) granite and phyllite

Plate Plate

( 1 )

Asthenosphere
Plate Plate

( 3 )

Asthenosphere

Plate Plate

( 2 )

Asthenosphere
Plate Plate

( 4 )

Asthenosphere( 1 ) ( 3 )

( 2 ) ( 4 )

100050
0
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31 Which graph shows the general relationship between soil particle size and the capillarity of the soil?

32 The diagram below is a portion of a geologic timeline. Letters A through D represent the time intervals
between the labeled events, as estimated by scientists.

Fossil evidence indicates that the earliest birds developed during which time interval?
(1) A (3) C
(2) B (4) D

33 The block diagram below shows a volcano.

Which map shows the stream drainage pattern that most likely formed on the surface of this volcano?

Crater
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(Not drawn to scale)
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35 The map below shows a stream drainage pattern. Arrows show the direction of stream flow.

On which landscape region did this drainage pattern most likely develop?

( 2 )

( 3 )

( 4 )

( 1 )
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26 The diagram below shows granite bedrock with
cracks. Water has seeped into the cracks and
frozen. The arrows represent the directions in
which the cracks have widened due to weathering.

Which statement best describes the physical
weathering shown by the diagram?
(1) Enlargement of the cracks occurs because

water expands when it freezes.
(2) This type of weathering occurs only in

bedrock composed of granite.
(3) The cracks become wider because of chemi-

cal reactions between water and the rock.
(4) This type of weathering is common in

regions of primarily warm and humid cli-
mates.

27 The table below shows the density of four min-
eral samples.

Mineral Density
(g/cm3)

Cinnabar 8.2

Magnetite 5.2

Quartz 2.7

Siderite 3.9

If the shape and size of the four mineral samples
are the same, which mineral will settle most
slowly in water?
(1) cinnabar (3) quartz
(2) magnetite (4) siderite

28 Which stream-drainage pattern most likely
developed on the surface of a newly formed vol-
canic mountain?

29 The cross section below shows sedimentary
rocks being eroded by water at a waterfall.

The sedimentary rock layers are being weath-
ered and eroded at different rates primarily
because the rock layers 
(1) formed during different time periods
(2) contain different fossils
(3) have different compositions
(4) are horizontal

( 1 ) ( 3 )

( 2 ) ( 4 )

Ice



34 The diagram below represents a map view of a
stream drainage pattern.

Which underlying bedrock structure most likely
produced this stream drainage pattern?

35 Compared to a maritime tropical air mass, a
maritime polar air mass has a
(1) higher temperature and more water vapor
(2) higher temperature and less water vapor
(3) lower temperature and more water vapor
(4) lower temperature and less water vapor

( 4 )( 2 )

( 3 )( 1 )
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27 The block diagrams below show two landscape regions labeled A and B.

What is the most probable cause of the difference in surface features between A and B?
(1) A is the result of a humid climate, while B is the result of a dry climate.
(2) A is at a high elevation, while B is located at sea level.
(3) A is a plateau region, while B is a mountainous region.
(4) A is composed of igneous bedrock, while B is composed of sedimentary bedrock.

28 The block diagram below shows a region that has undergone faulting.

Which map shows the stream drainage pattern that would most likely develop on the
surface of this region?

( 3 )( 2 ) ( 4 )( 1 )

A B



17 Deforestation increases the greenhouse effect on
Earth because deforestation causes the atmosphere
to contain
(1) more carbon dioxide, which absorbs infrared

radiation
(2) less carbon dioxide, which absorbs short-wave

radiation
(3) more oxygen, which absorbs infrared radiation
(4) less oxygen, which absorbs short-wave radiation

18 The interior of Earth between a depth of 
5200 kilometers and 6300 kilometers is inferred
to be composed mostly of
(1) silicon and iron (3) iron and lead
(2) silicon and oxygen (4) iron and nickel

19 Which two processes lead directly to the formation
of both breccia and conglomerate?
(1) melting and solidification
(2) heat and pressure
(3) compaction and cementation
(4) evaporation and precipitation

20 Which igneous rock is dark colored, cooled rapidly
on Earth’s surface, and is composed mainly of
plagioclase feldspar, olivine, and pyroxene?
(1) obsidian (3) gabbro
(2) rhyolite (4) scoria

21 Silicate minerals contain the elements silicon and
oxygen. Which list contains only silicate minerals?
(1) graphite, talc, and selenite gypsum
(2) potassium feldspar, quartz, and amphibole
(3) calcite, dolomite, and pyroxene
(4) biotite mica, fluorite, and garnet

22 The maps below labeled A, B, and C show three
different stream drainage patterns.

Which factor is primarily responsible for causing
these three different drainage patterns?
(1) amount of precipitation
(2) bedrock structure
(3) stream discharge
(4) prevailing winds

23 Brachiopod fossils were found in a layer of 
limestone rock. In which type of environment did
the limestone layer form?
(1) shallow marine (3) coastal plain
(2) tropical forest (4) interior grassland

A B C
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32 The incomplete flowchart below shows some of the changes that occur in warm air as it rises to form a cloud.

Which statement should be placed in the empty box to accurately complete the 
flowchart?
(1) The air warms as it expands.
(2) The air cools until it reaches the dewpoint.
(3) The air’s relative humidity decreases to zero.
(4) The air enters the thermosphere.

33 The highest surface wind speeds occur when there is a
(1) 4-millibar air-pressure difference between two nearby locations
(2) 4-millibar air-pressure difference between two distant locations
(3) 20-millibar air-pressure difference between two nearby locations
(4) 20-millibar air-pressure difference between two distant locations

34 The block diagram below shows a portion of Earth’s crust.

Which stream drainage pattern is most likely present on this crustal surface?

( 1 ) ( 3 )( 2 ) ( 4 )

Warm air rises.
The air expands

due to
lower pressure.

Condensation
occurs and a
cloud forms.



32 The block diagram below shows a landscape region.

Which stream drainage pattern would most likely develop at the surface of this
region?

33 The diagram below shows a laboratory stream table.  A mixture of sediment was placed on the stream table.
A short time after the faucet was turned on, a deposit of sediment began forming at location X at the lower
end of the stream table.

What is the name of the stream feature forming at location X?
(1) V-shaped valley (3) delta
(2) meander (4) floodplain

Water faucet
Mixture of sediment

Water

Outlet

X

( 2 ) ( 3 ) ( 4 )( 1 )

Key

Igneous rock
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40 Which model best represents the apparent path of the Sun observed at various times during the year at the
Equator?

Always the
same path

N S

( 1 )

March, September

N S

( 3 )

DecemberJune

March,
September

N S

( 2 )

DecemberJune

( 4 )

March,
September

N S

DecemberJune

41 The topographic map below shows a particular
landscape.

Which map best represents the stream drainage
pattern for this landscape?

42 Which diagram correctly shows how mantle con-
vection currents are most likely moving beneath
colliding lithospheric plates?

43 Which two rocks have the most similar mineral
composition?
(1) marble and rhyolite
(2) limestone and basalt
(3) quartzite and rock salt
(4) granite and phyllite

Plate Plate

( 1 )

Asthenosphere
Plate Plate

( 3 )

Asthenosphere

Plate Plate

( 2 )

Asthenosphere
Plate Plate

( 4 )

Asthenosphere( 1 ) ( 3 )

( 2 ) ( 4 )

100050
0
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26 The diagram below shows granite bedrock with
cracks. Water has seeped into the cracks and
frozen. The arrows represent the directions in
which the cracks have widened due to weathering.

Which statement best describes the physical
weathering shown by the diagram?
(1) Enlargement of the cracks occurs because

water expands when it freezes.
(2) This type of weathering occurs only in

bedrock composed of granite.
(3) The cracks become wider because of chemi-

cal reactions between water and the rock.
(4) This type of weathering is common in

regions of primarily warm and humid cli-
mates.

27 The table below shows the density of four min-
eral samples.

Mineral Density
(g/cm3)

Cinnabar 8.2

Magnetite 5.2

Quartz 2.7

Siderite 3.9

If the shape and size of the four mineral samples
are the same, which mineral will settle most
slowly in water?
(1) cinnabar (3) quartz
(2) magnetite (4) siderite

28 Which stream-drainage pattern most likely
developed on the surface of a newly formed vol-
canic mountain?

29 The cross section below shows sedimentary
rocks being eroded by water at a waterfall.

The sedimentary rock layers are being weath-
ered and eroded at different rates primarily
because the rock layers 
(1) formed during different time periods
(2) contain different fossils
(3) have different compositions
(4) are horizontal

( 1 ) ( 3 )

( 2 ) ( 4 )

Ice
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Base your answers to questions 72 through 75 on the diagram below, which shows several different land-
scape features. Points X and Y indicate locations on the streambank.

72 Explain why the upper valley in the mountains is U-shaped and the lower valley is V-shaped.   [1]

73 Identify which point, X or Y, has more stream erosion and explain why the amounts of erosion are 
different.   [1]

74 Explain why the stream meanders on the floodplain, but not in the mountains.   [1]

75 The beach consists of particles with diameters from 0.01 cm to 0.1 cm. Identify the sedimentary rock that
will form when burial and cementation of these sediments occur.   [1]

U-shaped
valley

Waterfalls
Rapids

V-shaped
valley

Meanders

Floodplain

Lake

Beach

X Y
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31 The diagrams below represent four different examples of one process that transports sediments.

Which process is shown in these diagrams?
(1) chemical weathering (3) mass movement
(2) wind action (4) rock abrasion

Soil creep Debris flow Mud flow Rock fall

Gradual downhill
movement of soil

Rapid downslope flow
of debris

Downward flow of fine
particles (mud) and
large amounts of water

Rapid falling of pieces
of rock from a cliff or
steep slope

32 The cross section below shows a stream flowing
downhill.  Points A through D are locations in the
stream.

At which point would most deposition occur?
(1) A (3) C
(2) B (4) D

33 A stream flowing at a velocity of 250 centimeters
per second is transporting sediment particles
ranging in size from clay to cobbles.  Which trans-
ported particles will be deposited by the stream if
its velocity decreases to 100 centimeters per 
second?
(1) cobbles, only
(2) cobbles and some pebbles, only
(3) cobbles, pebbles, and some sand, only
(4) cobbles, pebbles, sand, silt, and clay

34 Which rock is sedimentary in origin and formed
as a result of chemical processes?
(1) granite (3) breccia
(2) shale (4) dolostone

35 The photograph below shows an igneous rock.

What is the origin and rate of formation of this
rock?
(1) plutonic with slow cooling
(2) plutonic with rapid cooling
(3) volcanic with slow cooling
(4) volcanic with rapid cooling

Lake

A

B

D

Stream

C
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Part B–1

Answer all questions in this part.

Directions (36–50): For each statement or question, write in your answer booklet the number of the word
or expression that, of those given, best completes the statement or answers the question.  Some questions may
require the use of the 2010 Edition Reference Tables for Physical Setting/Earth Science.

Base your answers to questions 36 through 38 on the block diagram below, which represents the landscape
features associated with a meandering stream. WX is the location of a cross section.  Location A indicates a 
landscape feature.

36 The landscape feature at location A is best described as
(1) a sandbar (3) a delta
(2) an escarpment (4) a floodplain

37 Which particle of quartz shows evidence of being transported the farthest distance by
the stream?

38 Which cross section best represents the shape of the stream bottom at WX?

( 1 ) ( 3 )( 2 ) ( 4 )

W X W X W X W X

( 1 ) ( 2 ) ( 3 ) ( 4 )

XW

A

(Not drawn to scale)
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features associated with a meandering stream. WX is the location of a cross section.  Location A indicates a 
landscape feature.

36 The landscape feature at location A is best described as
(1) a sandbar (3) a delta
(2) an escarpment (4) a floodplain

37 Which particle of quartz shows evidence of being transported the farthest distance by
the stream?

38 Which cross section best represents the shape of the stream bottom at WX?
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17 Which ocean current brings warm water to the
western coast of Africa?
(1) Agulhas Current
(2) North Equatorial Current
(3) Canaries Current
(4) Guinea Current

18 The map below shows the large delta that formed
as the Mississippi River emptied into the Gulf of
Mexico.

Which process was primarily responsible for the
formation of the delta?
(1) glacial erosion
(2) cementation of sediment
(3) deposition of sediment
(4) mass movement

19 The diagrams below show the crystal shapes of
two minerals.

Quartz and halite have different crystal shapes
primarily because 
(1) light reflects from crystal surfaces
(2) energy is released during crystallization
(3) of impurities that produce surface variations
(4) of the internal arrangement of the atoms

20 A student created the table below by classifying
six minerals into two groups, A and B, based on a
single property.

Which property was used to classify these minerals?
(1) color
(2) luster
(3) chemical composition
(4) hardness

21 Which igneous rock has a vesicular texture and
contains the minerals potassium feldspar and
quartz?
(1) andesite (3) pumice
(2) pegmatite (4) scoria

22 Dolostone is classified as which type of rock?
(1) land-derived sedimentary rock
(2) chemically formed sedimentary rock
(3) foliated metamorphic rock
(4) nonfoliated metamorphic rock

23 A stream is transporting the particles W, X, Y,
and Z, shown below.

Which particle will most likely settle to the bottom
first as the velocity of this stream decreases?
(1) W (3) Y
(2) X (4) Z

P.S./E. Sci.–August ’07 [5] [OVER]

Quartz Halite

Group A Group B

olivine pyrite

garnet galena

calcite graphite

Density = 3.8 g/mL Density = 2.4 g/mL

Density = 3.8 g/mL Density = 2.4 g/mL

X

Y

Z

W

Gulf of Mexico

N



Location A

Good view from this hilltop;
chilly and windy. We rested
to catch our breath, then 
collected samples. Rocks are
visible everywhere. There are
boulders, cobbles, and peb-
bles of many sizes and shapes
mixed together. These sur-
face rock fragments are com-
posed of metamorphic rock
sitting on the limestone
bedrock. The teacher showed
us parallel scratches in the
bedrock. I saw almost no soil. 

Location B

It is rocky and the stream-
bank is steep. Where we are
standing, we can see a
waterfall and rapids. It is
cool by the water. From the
streambed we collected 
pebbles and cobbles —
some red, some white, others
a mixture of many colors.
The streambed is full of
rocks of all sizes. The
teacher warned us to be
careful of the strong stream
current.

Location C

It is cool in the shade, and
the rock cliff above us still
has some ice on it from win-
ter. The rocks we are sitting
on have sharp edges. Rock
fragments at the bottom of
the cliff are the same color
as the cliff. Our teacher
warned us to watch out for
falling rocks.

P.S. E./Sci.–Aug. ’01 [18]

Part C

Answer all questions in this part. 

Directions (60–72): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables. 

Base your answers to questions 60 through 62 on the notes below written by a student during field trips to
three different locations in New York State.

NOTES

60 a State the agent of erosion that deposited most of the sediment found at location A.     [1]
b State one observation recorded by the student that supports this conclusion.    [1]

61 Some samples of sediment collected from the streambed at location B are shown
below.

Explain why these samples are smooth and have rounded shapes.     [1]

62 Explain how ice in cracks on the cliff at location C may have helped cause weathering
of the bedrock on the face of the cliff.    [1]  



33 Which graph shows the effect of soil perme-
ability on the amount of runoff in an area?

34 In a Doppler red shift, the observed wavelengths
of light from distant celestial objects appear 
closer to the red end of the spectrum than light
from similar nearby celestial objects. The expla-
nation for the red shift is that the universe is
presently

(1) contracting, only
(2) expanding, only
(3) remaining constant in size
(4) alternating between contracting and expand-

ing

35 Which sequence of change in rock type occurs as
shale is subjected to increasing heat and pres-
sure?

(1) shale ! schist ! phyllite ! slate ! gneiss
(2) shale ! slate ! phyllite ! schist ! gneiss
(3) shale ! gneiss ! phyllite ! slate ! schist
(4) shale ! gneiss ! phyllite ! schist ! slate

( 1 )
Soil Permeability
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ff

Soil Permeability

( 3 )
Soil Permeability
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no

ff

Soil Permeability

( 2 )
Soil Permeability

Ru
no

ff

( 4 )
Soil Permeability
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32 The diagram below shows the abundance of organisms called crinoids, blastoids, and echinoids throughout
different geologic periods. The number of species living at any given time is represented by the width of
the blackened areas.

Which statement about crinoids, blastoids, and echinoids is best supported by the diagram?

(1) They are now extinct.
(2) They came into existence during the same geologic period.
(3) They existed during the Devonian Period.
(4) They have steadily increased in number since they first appeared.

Phylum Echinodermata

Pennsylvanian

Permian

Triassic

Jurassic

Cretaceous

Mississippian

Devonian

Silurian

Ordovician

Cambrian

Crinoids Blastoids Echinoids
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oz
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Quaternary

Ce
no
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ic

Tertiary



14 Which map view best represents the pattern of
isobar values, in millibars, and the pattern of wind
flow, shown by arrows, at Earth’s surface sur-
rounding a Northern Hemisphere low-pressure
center?

15 An observer measured the air temperature and
the dewpoint and found the difference between
them to be 12°C. One hour later, the difference
between the air temperature and the dewpoint
was found to be 4°C. Which statement best
describes the changes that were occurring?
(1) The relative humidity was decreasing and the

chance of precipitation was decreasing.
(2) The relative humidity was decreasing and the

chance of precipitation was increasing.
(3) The relative humidity was increasing and the

chance of precipitation was decreasing.
(4) The relative humidity was increasing and the

chance of precipitation was increasing.

16 Which two ocean currents are both warm cur-
rents that primarily flow away from the equator?
(1) Guinea Current and Labrador Current
(2) Brazil Current and Agulhas Current
(3) Alaska Current and Falkland Current
(4) Canaries Current and Gulf Stream Current

17 Which surface soil conditions allow the most infil-
tration of rainwater?    
(1) steep slope and permeable soil
(2) steep slope and impermeable soil
(3) gentle slope and permeable soil
(4) gentle slope and impermeable soil

18 The map below shows a river emptying into an
ocean, producing a delta.

Which graph best represents the relationship
between the distance from the river delta into the
ocean and the average size of sediments deposited
on the ocean floor?
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39 A student performed a laboratory activity in which water was poured slowly into four cups containing equal
volumes of loosely packed sediment samples, as shown in the diagram below. All particles were spherical in
shape and uniform in size within a container. After the water level reached the surface of each sample, the
student determined the amount of water that had been added.

The results of the activity should have indicated that approximately equal amounts of
water were added to the cups of
(1) silt and pebbles, only
(2) sand, silt, and pebbles, only
(3) pebbles and the mixture, only
(4) sand, pebbles, and the mixture, only

40 The diagram below shows the apparent path of the Sun as viewed by an observer at a certain Earth location
on March 21.

At which latitude is the observer located?
(1) the Equator (0°) (3) 66 ° N

(2) 23 ° N (4) 90° N1
2

1
2

South
West

Observer

North
East

Sun directly
overhead at

noon

P
at

h
of

S
un

Water Sand Silt Pebbles
Mixture of sand,
clay, and pebbles

Graduated cylinder

(Not actual size)
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17 Two streams begin at the same elevation and
have equal volumes. Which statement best
explains why one stream could be flowing faster
than the other stream?
(1) The faster stream contains more dissolved

minerals.
(2) The faster stream has a much steeper gradi-

ent.
(3) The streams are flowing in different direc-

tions.
(4) The faster stream has a temperature of

10°C, and the slower stream has a tempera-
ture of 20°C.

18 During which era did the initial opening of the
present-day Atlantic Ocean most likely occur?
(1) Cenozoic (3) Paleozoic 
(2) Mesozoic (4) Late Proterozoic 

19 The absolute age of a rock is the approximate
number of years ago that the rock formed. The
absolute age of an igneous rock can best be
determined by
(1) comparing the amounts of decayed and

undecayed radioactive isotopes in the rock
(2) comparing the sizes of the crystals found in

the upper and lower parts of the rock
(3) examining the rock’s relative position in a

rock outcrop
(4) examining the environment in which the

rock is found

20 The four particles shown in the table below are
of equal volume and are dropped into a column
filled with water. 

Particle Shape Density

A flat 2.5 g/cm3

B flat 3.0 g/cm3

C round 2.5 g/cm3

D round 3.0 g/cm3

Which particle would usually settle most rapidly?
(1) A (3) C
(2) B (4) D

21 Approximately how long does an earthquake 
P-wave take to travel the first 6500 kilometers
after the earthquake occurs?
(1) 6.5 min (3) 10.0 min
(2) 8.0 min (4) 18.5 min

22 Which two locations are in the same New York
State landscape region?
(1) Albany and Old Forge
(2) Massena and Mt. Marcy 
(3) Binghamton and New York City
(4) Jamestown and Ithaca

P.S. E./Sci.–Aug. ’01 [5] [OVER]

16 The diagram below shows four rock samples.

Sample BSample A Sample C Sample D

Which sample best shows the physical properties normally associated with regional
metamorphism?
(1) A (3) C
(2) B (4) D
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31 The diagrams below represent four different examples of one process that transports sediments.

Which process is shown in these diagrams?
(1) chemical weathering (3) mass movement
(2) wind action (4) rock abrasion

Soil creep Debris flow Mud flow Rock fall

Gradual downhill
movement of soil

Rapid downslope flow
of debris

Downward flow of fine
particles (mud) and
large amounts of water

Rapid falling of pieces
of rock from a cliff or
steep slope

32 The cross section below shows a stream flowing
downhill.  Points A through D are locations in the
stream.

At which point would most deposition occur?
(1) A (3) C
(2) B (4) D

33 A stream flowing at a velocity of 250 centimeters
per second is transporting sediment particles
ranging in size from clay to cobbles.  Which trans-
ported particles will be deposited by the stream if
its velocity decreases to 100 centimeters per 
second?
(1) cobbles, only
(2) cobbles and some pebbles, only
(3) cobbles, pebbles, and some sand, only
(4) cobbles, pebbles, sand, silt, and clay

34 Which rock is sedimentary in origin and formed
as a result of chemical processes?
(1) granite (3) breccia
(2) shale (4) dolostone

35 The photograph below shows an igneous rock.

What is the origin and rate of formation of this
rock?
(1) plutonic with slow cooling
(2) plutonic with rapid cooling
(3) volcanic with slow cooling
(4) volcanic with rapid cooling

Lake

A

B

D

Stream

C



Base your answers to questions 60 through 62 on the table of index fossils shown below and on your
knowledge of Earth science.

60 During what geologic time period did the oldest index fossil shown in this table
exist?   [1]

61 State one characteristic of a good index fossil.   [1]

62 Complete the classification table in your answer booklet by filling in the general
fossil group name for each index fossil.   [1]

P.S./E. Sci.–Jan. ’06 [20]

Table of Index Fossils

Eospirifer Manticoceras Phacops

Base your answers to questions 63 through 65 on the cross section below, which shows an area near
Watertown, New York. The top layer of soil contains broken rock fragments. A representative sample of this
layer has been magnified.

63 Identify one mineral that could be found in all three rock fragments shown in the
magnified view.   [1]

64 State one observable characteristic, other than mineral composition, that could help
identify the gneiss fragment.   [1]

65 Rocks and minerals are natural resources that are mined in New York State. State
one negative impact that should be considered before mining these natural
resources.   [1]

Soil with broken
rock fragments

Unweathered
limestone
bedrock

Cross Section Magnified View

Granite

Gneiss

Sandstone



31 The cross section below shows layers of soil.
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Dark brown to black soil
with a high organic content

Tan to orange soil with
a high clay content,
some rock fragments

Light gray to black soil,
coarse rock fragments

Which two processes produced the layer of dark brown to black soil?
(1) melting and solidification of magma (3) weathering and biologic activity
(2) erosion and uplifting (4) compaction and cementation

32 Equal volumes of the four samples shown below were placed outside and heated by energy from the Sun’s
rays for 30 minutes.

Iron fragmentsBasaltic sandCopper penniesWater

The surface temperature of which sample increased at the slowest rate?
(1) water (3) basaltic sand
(2) copper pennies (4) iron fragments



17 The cross section below shows a soil profile.

This soil was formed primarily by
(1) erosion by glaciers
(2) erosion by running water
(3) capillarity and human activity
(4) weathering and biological activity

18 Which type of rock most likely contains fossils?
(1) scoria (3) schist
(2) gabbro (4) shale

19 In which New York State landscape region is
most of the surface bedrock composed of meta-
morphic rock?
(1) Adirondacks
(2) Catskills
(3) Erie-Ontario Lowlands
(4) Newark Lowlands

20 A human fingernail has a hardness of approxi-
mately 2.5. Which two minerals are softer than a
human fingernail?
(1) calcite and halite
(2) sulfur and fluorite
(3) graphite and talc
(4) pyrite and magnetite

21 The photograph below shows an escarpment
(cliff) located in the western United States. The
directions for north and south are indicated by
arrows. A fault in the sedimentary rocks is shown
on the front of the escarpment.

The photograph shows that the fault most likely
formed
(1) after the rock layers were deposited, when

the north side moved downward
(2) after the rock layers were deposited, when

the north side moved upward
(3) before the rock layers were deposited, when

the south side moved downward
(4) before the rock layers were deposited, when

the south side moved upward

22 Which mountain range resulted from the colli-
sion of North America and Africa, as parts of
Pangea joined together in the late Pennsylvanian
Period?
(1) Appalachian Mountains
(2) Acadian Mountains
(3) Taconic Mountains
(4) Grenville Mountains

23 Which physical characteristic best describes the
rock phyllite?
(1) glassy texture with gas pockets
(2) clastic texture with angular fragments
(3) bioclastic texture with cemented shell frag-

ments
(4) foliated texture with microscopic mica crystals

North South

Bedrock

P.S./E. Sci.–Jan. ’05 [4]



22 The map below shows barrier islands in the ocean
along the coast of Texas.

Which agent of erosion most likely formed these
barrier islands?
(1) mass movement (3) streams
(2) wave action (4) glaciers

23 What will be the most probable arrangement of
rock particles deposited directly by a glacier? 
(1) sorted and layered
(2) sorted and not layered
(3) unsorted and layered
(4) unsorted and not layered

24 Which two gases have been added to Earth’s
atmosphere in large amounts and are believed to
have increased global warming by absorbing
infrared radiation?
(1) neon and argon
(2) chlorine and nitrogen
(3) hydrogen and helium
(4) methane and carbon dioxide

25 The cross section below shows soil layer X, which
was formed from underlying bedrock.

Which change would most likely cause soil layer X
to increase in thickness?
(1) a decrease in slope
(2) a decrease in rainfall
(3) an increase in biologic activity  
(4) an increase in air pressure

26 The diagram below shows wind flowing over a
mountain range.

As the wind flows down the leeward side of the
mountain range, the air becomes
(1) cooler and drier
(2) cooler and wetter
(3) warmer and drier
(4) warmer and wetter

Mountain
range

Windward
side

Leeward
side

Soil
layer

X

Bedrock

N

Texas

Gulf of Mexico

Barrier islands
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Base your answers to questions 54 through 57 on map A and map B below, and on map C in your answer
booklet, which show evidence that much of New York State was once covered by a glacial ice sheet. Map A
shows the location of the Finger Lakes Region in New York State. The boxed areas on map A were enlarged to
create maps B and C. Map B shows a portion of a drumlin field near Oswego, New York. Map C, in your answer
booklet, shows the locations of glacial moraines and outwash plains on Long Island, New York.

54 The arrangement of the drumlins on map B indicates that a large ice sheet advanced
across New York State in which compass direction?   [1]

55 The diagrams below represent three sediment samples labeled X, Y, and Z. These
samples were collected from three locations marked with empty boxes ( ) on map C
in your answer booklet.

In your answer booklet, write the letter of each sample in the correct box on map C
to indicate the location from which each sample was most likely collected.   [1]
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Long Island
Sound

Rochester

Lake Ontario

Map B

Map C

Key

Drumlins

Map BMap A

Finger Lakes Region

OswegoLake
Ontario

Oswego

N

Sorted particle-
size range:

0.005–0.09 cm

Unsorted particle-
size range:
0.01–62 cm

Sample Y Sample Z

Sorted particle-
size range:
0.1–0.3 cm

(Not drawn to scale)

Sample X

!
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48 The block diagram below shows the bedrock age as measured by radioactive dating and the present loca-
tion of part of the Hawaiian Island chain. These volcanic islands may have formed as the Pacific Plate
moved over a mantle hot spot.

Kauai
3.8-5.6* Oahu

2.3-3.3*
Molokai
1.3-1.8*

*Age, in millions of years

Hot spot

Hawaii

Aleutian trench

N

Maui
less than 1.0*

Hawaii
0.8-present*

47 The map below shows some features along an ocean shoreline.

Land

Bay

Ocean

Sand bar

Beach

Bay

Inlet

Baymouth bar
Sea
island

N

In which general direction is the sand being moved along this shoreline by ocean (long-
shore) currents?
(1) northeast (3) northwest
(2) southeast (4) southwest

This diagram provides evidence that the Pacific Crustal Plate was moving toward the 
(1) south (3) southwest
(2) east (4) northwest



P.S./E. Sci.–Aug. ’06 [14]

Base your answers to questions 45 through 47 on the diagram below, which shows a coastal region in which
the land slopes toward the ocean.  Point X is near the top of the hill, point Y is at the base of the hill, and point
Z is a location at sea level.  The same type of surface bedrock underlies this entire region.  A stream flows from
point X through point Y to point Z.  This stream is not shown in the diagram.

45 Which diagram best shows the most probable path of the stream flowing from point X
to point Z?

46 Compared to the stream velocity between point X and point Y, the stream velocity
between point Y and point Z is most likely
(1) greater, since the slope of the land decreases
(2) greater, since the slope of the land increases
(3) less, since the slope of the land decreases
(4) less, since the slope of the land increases

( 1 ) ( 3 )

( 2 ) ( 4 )
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Base your answers to questions 41 through 43 on
the map below. The map shows an imaginary conti-
nent on Earth. Arrows represent prevailing wind
directions. Letters A through D represent locations
on the continent. Locations A and B are at the same
latitude and at the same elevation at the base of the
mountains.

41 Over the course of a year, compared to location
B, location A will have 
(1) less precipitation and a smaller temperature

range
(2) less precipitation and a greater temperature

range
(3) more precipitation and a smaller temperature

range
(4) more precipitation and a greater temperature

range

42 The climate at location C is much drier than at
location D. This difference is best explained by the
fact that location C is located
(1) farther from any mountain range
(2) closer to a large body of water
(3) at a latitude that experiences longer average

annual daylight
(4) at a latitude where air is sinking and surface

winds diverge

43 Compared to the observations made at location D,
the observed altitude of Polaris at location B is
(1) always less
(2) only less from March 21 to September 22 
(3) only greater from March 21 to September 22 
(4) always greater

44 A list of three observed relationships is shown
below. 
• Erosional rate = depositional rate
• Amount of insolation = amount of terrestrial

radiation
• Rate of condensation = rate of evaporation
In which situation would each relationship exist?
(1) when a cyclic change occurs
(2) when a change of state occurs
(3) when dynamic equilibrium is reached
(4) when global warming ceases and global cool-

ing begins

45 A student filled a graduated cylinder with 
1,000 milliliters of water to represent a radio-
active substance. After 30 seconds, the student
poured out one-half of the water in the cylinder
to represent the decay occurring within the first
half-life. The student repeated the process every
30 seconds. How much water did the student
pour from the cylinder at the 2-minute mark?
(1) 12.5 mL (3) 125.0 mL
(2) 62.5 mL (4) 250.0 mL

46 Which graph best represents the relationship
between surface-water runoff and stream dis-
charge?
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Base your answers to questions 61 through 63 on the block diagrams below, which show three types of
streams with equal volumes.   

61 Explain how the differences between the type 1 and type 3 stream channels indicate
that the average velocities of the streams are different.   [1]

62 Explain why the outside of the curve of a meandering channel experiences more
erosion than the inside of the curve.   [1]

63 Explain how the cobbles and pebbles that were transported by these streams
became smooth and rounded in shape.   [1]

Base your answers to questions 64 and 65 on the station model below, which shows the weather conditions
at Rochester, New York, at 4 p.m. on a particular day in June. 

64 What was the actual barometric pressure, according to the station model, to the
nearest tenth of a millibar?   [1]

65 The winds shown by this station model were blowing from which compass direction
and at what wind speed?   [1]

021

–25\

.50

83

82

Narrow, V-shaped
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sloping walls
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Straight channel Flood
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Base your answers to questions 58 through 61 on the cross section and block diagram below.  The cross 
section shows an enlarged view of the stream shown in the block diagram.  The sediments in the cross section
are drawn to actual size.  Arrows show the movement of particles in the stream.  The block diagram represents
a region of Earth’s surface and the bedrock beneath the region.

58 After measuring the actual size, identify the name of the largest particle shown on the
stream bottom in the cross section.  [1]

59 What process is responsible for producing the rounded shape of the particles shown
on the stream bottom in the cross section?   [1]

60 Identify the type of rock shown in the block diagram that appears to be the most easily
eroded.   [1]

61 How does the shape of a valley eroded by a glacier differ from the shape of the 
valley shown in the block diagram?   [1]

Direction ofstream flow

Sediment particles

Very small
particles

suspended
by turbulence

Stream Block Diagram

Bedrock

Sandstone Limestone Shale

Gneiss Conglomerate

Key

Cross-Sectional View



32 The block diagram below shows a landscape region.

Which stream drainage pattern would most likely develop at the surface of this
region?

33 The diagram below shows a laboratory stream table.  A mixture of sediment was placed on the stream table.
A short time after the faucet was turned on, a deposit of sediment began forming at location X at the lower
end of the stream table.

What is the name of the stream feature forming at location X?
(1) V-shaped valley (3) delta
(2) meander (4) floodplain

Water faucet
Mixture of sediment

Water

Outlet

X

( 2 ) ( 3 ) ( 4 )( 1 )

Key

Igneous rock
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74 An island measures 10 kilometers from east to west and 8 kilometers from north to
south. A single hill on the east side of the island has a maximum elevation of 57 meters
and is steepest to the north. In the box provided in your answer booklet, draw a 
simple contour map to represent this island, using a distance scale of 
1 centimeter = 1 kilometer and a contour interval of 10 meters.     [4] 

Base your answers to questions 75 through 77 on the information and diagram below and on the data table
provided in your answer booklet.

A student used water, a trough, a timer, a Ping-Pong ball, and a metric ruler to investi-
gate waterflow. The trough was set at different angles to compile the data in the data table
provided in your answer booklet.

75 Calculate the average velocity of the water flowing down the trough in each position,
A, B, C, and D. Record your answers in the data table provided in your answer book-
let. Express your answers to the nearest tenth. [2]

76 State the purpose of the student’s investigation.     [1]

77 Based on the data and the values you calculated for average stream velocity, state an
appropriate conclusion to this investigation.     [1]
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Trough
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south. A single hill on the east side of the island has a maximum elevation of 57 meters
and is steepest to the north. In the box provided in your answer booklet, draw a 
simple contour map to represent this island, using a distance scale of 
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south. A single hill on the east side of the island has a maximum elevation of 57 meters
and is steepest to the north. In the box provided in your answer booklet, draw a 
simple contour map to represent this island, using a distance scale of 
1 centimeter = 1 kilometer and a contour interval of 10 meters.     [4] 

Base your answers to questions 75 through 77 on the information and diagram below and on the data table
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A student used water, a trough, a timer, a Ping-Pong ball, and a metric ruler to investi-
gate waterflow. The trough was set at different angles to compile the data in the data table
provided in your answer booklet.
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A, B, C, and D. Record your answers in the data table provided in your answer book-
let. Express your answers to the nearest tenth. [2]
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31 The diagrams below represent four different examples of one process that transports sediments.

Which process is shown in these diagrams?
(1) chemical weathering (3) mass movement
(2) wind action (4) rock abrasion

Soil creep Debris flow Mud flow Rock fall

Gradual downhill
movement of soil

Rapid downslope flow
of debris

Downward flow of fine
particles (mud) and
large amounts of water

Rapid falling of pieces
of rock from a cliff or
steep slope

32 The cross section below shows a stream flowing
downhill.  Points A through D are locations in the
stream.

At which point would most deposition occur?
(1) A (3) C
(2) B (4) D

33 A stream flowing at a velocity of 250 centimeters
per second is transporting sediment particles
ranging in size from clay to cobbles.  Which trans-
ported particles will be deposited by the stream if
its velocity decreases to 100 centimeters per 
second?
(1) cobbles, only
(2) cobbles and some pebbles, only
(3) cobbles, pebbles, and some sand, only
(4) cobbles, pebbles, sand, silt, and clay

34 Which rock is sedimentary in origin and formed
as a result of chemical processes?
(1) granite (3) breccia
(2) shale (4) dolostone

35 The photograph below shows an igneous rock.

What is the origin and rate of formation of this
rock?
(1) plutonic with slow cooling
(2) plutonic with rapid cooling
(3) volcanic with slow cooling
(4) volcanic with rapid cooling

Lake

A

B

D

Stream

C



Base your answers to questions 61 through 63 on the cross section below, which shows water flowing out of
a well drilled through tilted sedimentary bedrock. Point A represents a location on Earth’s surface.

61 Describe one characteristic of the sandstone layer that allowed part of this layer to become saturated with
groundwater.   [1]

62 Identify one process that causes the clouds to form in the rising moist air.   [1]

63 Explain why point A would be a poor location for a garbage dump or landfill.   [1]

Base your answers to questions 64 and 65 on the diagram below, which shows the locations of high and low
tides on Earth at a particular time.

64 Identify the force that causes ocean tides on Earth.   [1]

65 Approximately how many hours will pass between high tide and the following low tide?   [1]

High tideLow tide

Moon

(Not drawn to scale)

EarthSun’s
rays

A

Precipitation

Water well

Clouds

Sandstone
saturated
with
groundwater

Key

Rising
moist
air

Water
table
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Base your answers to questions 54 through 57 on map A and map B below, and on map C in your answer
booklet, which show evidence that much of New York State was once covered by a glacial ice sheet. Map A
shows the location of the Finger Lakes Region in New York State. The boxed areas on map A were enlarged to
create maps B and C. Map B shows a portion of a drumlin field near Oswego, New York. Map C, in your answer
booklet, shows the locations of glacial moraines and outwash plains on Long Island, New York.

54 The arrangement of the drumlins on map B indicates that a large ice sheet advanced
across New York State in which compass direction?   [1]

55 The diagrams below represent three sediment samples labeled X, Y, and Z. These
samples were collected from three locations marked with empty boxes ( ) on map C
in your answer booklet.

In your answer booklet, write the letter of each sample in the correct box on map C
to indicate the location from which each sample was most likely collected.   [1]
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Long Island
Sound

Rochester

Lake Ontario

Map B

Map C
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Map BMap A

Finger Lakes Region

OswegoLake
Ontario
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Unsorted particle-
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size range:
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(Not drawn to scale)
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!
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13 The data table below shows the origin depths of
all large-magnitude earthquakes over a 20-year
period.

Data Table

According to these data, most of these 
earthquakes occurred within Earth’s
(1) lithosphere (3) stiffer mantle
(2) asthenosphere (4) outer core

14 What is the largest sediment that can be 
transported by a stream that has a velocity of 
125 cm/sec?
(1) cobbles (3) sand
(2) pebbles (4) clay

15 The photograph below shows a valley.

Which agent of erosion most likely produced this
valley’s shape?
(1) wave action (3) blowing wind
(2) moving ice (4) flowing water

16 Deposition within a meandering stream usually
occurs on the inside of the curves because the
(1) water velocity decreases
(2) stream gradient increases
(3) water is deeper
(4) stream is narrower

17 The diagram below shows an outcrop of different
layers of sandstone in a region receiving heavy
rainfall.

Which sandstone layer appears to be the least
resistant to weathering?
(1) A (3) C
(2) B (4) D

18 Which process led to the formation of thick salt
deposits found in the bedrock at some locations
in New York State?
(1) melting (3) condensation
(2) runoff (4) evaporation

19 Oxygen is the most abundant element by volume
in Earth’s
(1) inner core (3) hydrosphere
(2) troposphere (4) crust

20 Most insolation striking a smooth, light-colored,
solid surface is
(1) refracted (3) reflected
(2) transmitted (4) absorbed

Sandstone A (quartz cement)

Sandstone B (calcite cement)

Sandstone C (hematite cement)

Sandstone D (quartz cement)

Depth Below
Surface

(km)

Number of
Earthquakes

0–330 27,788

34–100 17,585

101–300 7,329

301–700 3,167
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10 The least amount of surface water runoff will
occur when soil pore spaces are
(1) saturated and the slope is steep
(2) saturated and the slope is gentle
(3) unsaturated and the slope is steep
(4) unsaturated and the slope is gentle

11 Which map best shows the general surface wind
pattern in a low-pressure system located over the
eastern United States?

12 Which landscape surface resulted primarily from
erosion by glaciers?

13 The formation of soil is primarily the result of
(1) stream erosion and mass movement
(2) stream deposition and runoff
(3) precipitation and wind erosion
(4) weathering and biological activity

14 Sediments found in glacial moraines are best
described as
(1) sorted and layered
(2) sorted and not layered
(3) unsorted and layered
(4) unsorted and not layered

15 Old Forge and Watertown, located at nearly the
same latitude in New York State, have very 
different landscapes. Which factor is primarily
responsible for these landscape differences?
(1) average annual temperature
(2) average annual precipitation
(3) bedrock structure
(4) soil characteristics

16 The topographic map below shows the location of
a stream. Points A and B are locations on Earth’s
surface.

What is the gradient between points A and B?
(1) 1 m/km (3) 10 m/km
(2) 2 m/km (4) 20 m/km
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Base your answers to questions 61 and 62 on the photograph below, which shows a mountainous region cut
by a large valley in its center.

61 What characteristic of this large valley supports the inference that glacial ice formed
the valley?  [1]

62 Describe additional geologic evidence that might be found on the valley floor that
would support the idea that glacial ice formed this valley.   [1]

P.S./E. Sci.–Jan. ’04 [17] [OVER]

Part C

Answer all questions in this part.

Directions (61–74): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.



26 Which diagram best represents visible light rays
after striking a dark, rough surface?

27 The cartoon below illustrates possible inter-
action between humans and mammoths.

During which geologic timespan could this
“game” have occurred?

(1) Pleistocene Epoch
(2) Pennsylvanian Epoch
(3) Precambrian Era
(4) Paleozoic Era

28 The apparent shift in the direction of swing of a
Foucault pendulum is caused by Earth’s 

(1) revolution (3) spherical shape
(2) rotation (4) tilted axis

29 The diagram below shows a glacial landscape.

Which evidence suggests that ice created this
landscape?

(1) U-shaped valleys
(2) many stream valleys 
(3) sorted sediment on the valley floor
(4) the landslide near the valley floor

30 An earthquake’s P-wave arrived at a seismograph
station at 02 hours 40 minutes 00 seconds. The
earthquake’s S-wave arrived at the same station 
2 minutes later. What is the approximate dis-
tance from the seismograph station to the epi-
center of the earthquake?

(1) 1,100 km (3) 3,100 km
(2) 2,400 km (4) 4,000 km

31 When small particles settle through water faster
than large particles, the small particles are prob-
ably

(1) lighter (3) better sorted
(2) flatter (4) more dense

Stream

River

Landslide

The primitive game of “Pull the mammoth’s tail and run”

( 2 )

( 1 )

( 4 )

( 3 )
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Base your answers to questions 21 and 22 on the graph below, which shows the changes in relative humid-
ity and air temperature during a spring day in Washington, D.C.
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23 Landscapes will undergo the most chemical
weathering if the climate is
(1) cool and dry (3) warm and dry
(2) cool and wet (4) warm and wet 

24 A huge undersea earthquake off the Alaskan
coastline could produce a
(1) tsunami (3) hurricane
(2) cyclone (4) thunderstorm   

25 Which rock is foliated, shows mineral alignment
but not banding, and contains medium-sized
grains of quartz and pyroxene?
(1) phyllite (3) gneiss
(2) schist (4) quartzite

26 The cross section below shows a V-shaped valley
and the bedrock beneath the valley.

Which agent of erosion is responsible for cutting
most V-shaped valleys into bedrock?
(1) surface winds (3) glacial ice
(2) running water (4) ocean waves

Soil

21 Which statement best describes the relationship
between relative humidity and air temperature as
shown by the graph?
(1) Relative humidity decreases as air tempera-

ture decreases.
(2) Relative humidity decreases as air tempera-

ture increases.
(3) Relative humidity increases as air tempera-

ture increases.
(4) Relative humidity remains the same as air

temperature decreases.

22 What were the relative humidity and air tempera-
ture at noon on this day?
(1) 47% and 32°F (3) 47% and 48°F
(2) 65% and 32°F (4) 65% and 48°F
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29 The map below shows the bend of a large meandering stream. The arrows show the direction of stream flow.
Letters A, B, and C are positions on the streambed where erosion and deposition data were collected.

Which table best represents the locations where erosion and deposition are dominant
and where an equilibrium exists between the two processes?  [A check mark (!) 
represents the dominant process for each lettered location.]

30 Which graph best represents the relationship between the discharge of a stream and the velocity of stream
flow?
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27 The map below shows the average number of thunderstorms during the year in the continental United
States. 

Which New York State landscape region normally experiences the most thunder-
storms?
(1) Allegheny Plateau (3) Adirondack Mountains
(2) Taconic Mountains (4) Champlain Lowlands
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28 The arrows in the cross section below show the
prevailing winds moving across northern New
York State into Vermont during the summer.  

Compared to the climate of location A, the climate
of location B is
(1) warmer and wetter (3) cooler and wetter
(2) warmer and drier (4) cooler and drier

29 The cross section below shows a profile of a 
sediment deposit.

The pattern of sediment size shown indicates 
that these sediments were most likely deposited
within a 
(1) landslide (3) moraine
(2) drumlin (4) delta

(Drawn to scale)
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B
Lake

Champlain

New York Vermont

(Not drawn to scale)



Base your answers to questions 53 and 54 on the diagram below, which shows a clear plastic tube contain-
ing water and a beaker containing a mixture of rounded quartz grains of different sizes.

53 When the rounded quartz grains are poured all at once into the tube, the grains will set-
tle to the bottom of the tube. On the cross section provided in your answer booklet,
draw the approximate grain sizes and pattern of arrangement of the rounded quartz
grains at the bottom of the tube.  [1]

54 The side-view diagram below shows the same mixture and amount of rounded
quartz grains being poured all at once into a moving stream with a depth of 3 meters. 

Describe the general location of the 2-mm-diameter rounded quartz grains compared
to the 4-mm-diameter rounded quartz grains as they are transported and deposited
downstream.    [1]

Particles being poured

Side View of Stream

Direction of streamflow

12 meters

Top of stream

Bottom of stream

Tube
containing
water

Beaker containing
mixture of quartz grains
(2–4 mm in diameter)

(Not drawn to scale)
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35 Which diagram represents a landscape where fine-grained igneous bedrock is most likely to be found?

( 4 )

( 3 )

( 2 )

( 1 )
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35 The map below shows a stream drainage pattern. Arrows show the direction of stream flow.

On which landscape region did this drainage pattern most likely develop?

( 2 )

( 3 )

( 4 )

( 1 )



PS/E. Sci.–Jan. ’11 [3] [OVER]

10 The least amount of surface water runoff will
occur when soil pore spaces are
(1) saturated and the slope is steep
(2) saturated and the slope is gentle
(3) unsaturated and the slope is steep
(4) unsaturated and the slope is gentle

11 Which map best shows the general surface wind
pattern in a low-pressure system located over the
eastern United States?

12 Which landscape surface resulted primarily from
erosion by glaciers?

13 The formation of soil is primarily the result of
(1) stream erosion and mass movement
(2) stream deposition and runoff
(3) precipitation and wind erosion
(4) weathering and biological activity

14 Sediments found in glacial moraines are best
described as
(1) sorted and layered
(2) sorted and not layered
(3) unsorted and layered
(4) unsorted and not layered

15 Old Forge and Watertown, located at nearly the
same latitude in New York State, have very 
different landscapes. Which factor is primarily
responsible for these landscape differences?
(1) average annual temperature
(2) average annual precipitation
(3) bedrock structure
(4) soil characteristics

16 The topographic map below shows the location of
a stream. Points A and B are locations on Earth’s
surface.

What is the gradient between points A and B?
(1) 1 m/km (3) 10 m/km
(2) 2 m/km (4) 20 m/km
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Base your answers to questions 63 through 65 on the diagram below, which shows Earth’s water cycle.
Numbers indicate the estimated volume of water, in millions of cubic kilometers, stored at any one time in the
atmosphere, the oceans, and on the continents.  The yearly amount of water that moves in and out of each of
these three portions of Earth is also indicated in millions of cubic kilometers.  

63 Calculate the total amount of water stored in the atmosphere, the oceans, and on the
continents together at any one time.   [1]

64 Explain why the yearly total precipitation over the oceans is greater than the yearly
total precipitation over the continents.   [1]

65 Describe two surface characteristics that will affect the rate of stream runoff into the
ocean.   [1]

Precipitation
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Stream runoff

TOTAL STORED
IN OCEANS

1370.000
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ON CONTINENTS

38.631
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0.013

Evaporation
from ocean
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Water vapor
transport

Evaporation/transpiration
from land

0.073
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Part A

Answer all questions in this part.

Directions (1–35): For each statement or question, write on your separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question. Some questions
may require the use of the Earth Science Reference Tables. 

1 Evidence that the universe is expanding is best
provided by the
(1) red shift in the light from distant galaxies
(2) change in the swing direction of a Foucault

pendulum on Earth
(3) parallelism of Earth’s axis in orbit
(4) spiral shape of the Milky Way Galaxy

2 Which object forms by the contraction of a large
sphere of gases causing the nuclear fusion of
lighter elements into heavier elements?
(1) comet (3) star
(2) planet (4) moon

3 In New York State, summer is warmer than 
winter because in summer New York State has
(1) fewer hours of daylight and receives low-

angle insolation
(2) fewer hours of daylight and receives high-

angle insolation
(3) more hours of daylight and receives low-angle

insolation
(4) more hours of daylight and receives high-

angle insolation

4 The diagram below shows an observer on Earth
viewing the star Polaris.

What is this observer’s latitude?
(1) 38° N (3) 52° N
(2) 38° S (4) 52° S

5 The arrows in the diagram below represent the
movement of water in the water cycle.

Which arrow represents the process of 
trans piration?
(1) A (3) C
(2) B (4) D

6 Which statement best describes the position of
the Sun at sunrise and sunset as seen by an
observer in New York State on June 21?
(1) The Sun rises north of due east and sets north

of due west.
(2) The Sun rises south of due east and sets south

of due west.
(3) The Sun rises north of due east and sets south

of due west.
(4) The Sun rises south of due east and sets north

of due west.

7 On a cold winter day, the air temperature is 2°C
and the wet-bulb temperature is –1°C.  What is
the relative humidity at this location?
(1) 6% (3) 51%
(2) 37% (4) 83%

A

C
D

B

Polaris

Horizon

Altitude
of 52°
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Base your answers to questions 53 through 55 on the diagram below, which represents Earth’s water cycle.
The arrows represent some water cycle processes. Letter A indicates a surface location on Earth.

53 Other than evaporation, which water cycle process transfers large amounts of water
vapor into the atmosphere from the forest?   [1]

54 Describe one surface condition change at location A that would decrease the rate of
runoff.   [1]

55 How many joules (J) of heat energy are released by each gram of water vapor that
condenses to form cloud droplets?   [1]

Condensation

ARunoff

Water table

Groundwater flow

Forest

Ocean

Evaporation

Precipitation
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Part B–1

Answer all questions in this part. 

Directions (36–50): For each statement or question, write on your separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question. Some questions
may require the use of the Earth Science Reference Tables. 

Base your answers to questions 36 through 39 on the water cycle diagram shown below. Some arrows are
numbered 1 through 4 and represent various processes. 

36 Which numbered arrow best represents the process of transpiration?
(1) 1 (3) 3
(2) 2 (4) 4

37 The clouds have formed primarily because moist air
(1) rises, expands, and cools (3) sinks, compresses, and cools
(2) rises, expands, and warms (4) sinks, compresses, and warms

38 For infiltration to occur, the ground must be
(1) permeable and saturated (3) impermeable and saturated
(2) permeable and not saturated (4) impermeable and not saturated

39 Which atmospheric condition is most likely responsible for the wind blowing the
clouds from the sea toward the land?
(1) high air temperature over the sea and low air temperature over the land
(2) high air pressure over the sea and low air pressure over the land
(3) low air density over the sea and high air density over the land
(4) low visibility over the sea and high visibility over the land

Groundwater

Sea

Saltwater

1

2

3

4

Hydrologic Cycle

Wind

Zone of saturation



65 Part of which generalized New York State landscape region is drained by the
Susquehanna River and its tributaries?   [1]

66 The diagram below shows a model of the water cycle.  The arrows show the move-
ment of water molecules through the water cycle.  The circled numbers represent
the processes that occur as the water molecules reach the different stages of the
water cycle.

Complete the table in your answer booklet by identifying the name of the water
cycle process occurring at each number.   [2]

Water vapor
from ocean

Water vapor
from plants

Groundwater

Sun
4

2
1

3

Ocean5

6
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Part C

Answer all questions in this part.

Directions (65–82): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.



9 The arrows in the block diagram below show the
movement of water after it has fallen as precipi-
tation.

Which arrow indicates the process of transpira-
tion?
(1) 1 (3) 3
(2) 2 (4) 4

10 What are the dewpoint and wind direction shown
on the station model below?

(1) 72°F and wind from the northeast
(2) 72°F and wind from the southeast
(3) 74°F and wind from the northwest
(4) 74°F and wind from the southwest

11 Most of the air in the lower troposphere at the
equatorial low-pressure belt is
(1) warm, moist, and rising
(2) warm, dry, and rising
(3) cool, moist, and sinking
(4) cool, dry, and sinking

12 The diagram below shows dry-bulb and wet-bulb
temperature readings for a parcel of air.

What is the dewpoint of the air?
(1) 27°C (3) 3°C
(2) 10°C (4) –5°C

13 Which atmospheric temperature zone is located
between 8 and 32 miles above Earth’s surface and
contains an abundance of ozone?
(1) troposphere (3) mesosphere
(2) stratosphere (4) thermosphere

14 Which natural event temporarily slows or 
reverses surface ocean currents in the equatorial
region of the Pacific Ocean, causing a disruption
of normal weather patterns?
(1) monsoons (3) El Niño
(2) volcanic eruptions (4) deforestation

15 Which form of electromagnetic energy has the
longest wavelength?
(1) ultraviolet rays (3) gamma rays
(2) visible light (4) radio waves

00274

72

Water
table

Lake

4

1
2

3

Groundwater
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Base your answers to questions 75 through 79 on the cross section below, which shows the general pattern
of water movement in the water cycle. Letter X represents a water-cycle process.

75 What process of the water cycle is represented by X?   [1]

76 Describe the process of condensation.   [1]

77 Describe one surface condition that would allow runoff to occur.   [1]

78 Explain one role of plants in the water cycle.   [1]

79 As the lake surface freezes in the winter, how many calories of heat are released by
each gram of water?   [1]

Condensation and
cloud formation

Winds carry
vapor over land

Lake
Ocean

X

Impermeable bedrock

Water table



13 The letters A through D in the cross section below represent four of the processes that are part of the water
cycle.

Which table correctly matches each letter with the process that it represents?

(1) (3)

(2) (4)

Letter Process

A evaporation

B condensation

C precipitation

D transpiration

Letter Process

A condensation

B precipitation

C evaporation

D transpiration

Letter Process

A condensation

B precipitation

C transpiration

D evaporation

Letter Process

A transpiration

B precipitation

C evaporation

D condensation

Groundwater

Water absorbed by roots

Lake

C

B

Runoff
water

A

D
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Part B–1

Answer all questions in this part.

Directions (36–50): For each statement or question, write on your separate answer sheet the number of the
word or expression that, of those given, best completes the statement or answers the question.  Some questions
may require the use of the 2010 Edition Reference Tables for Physical Setting/Earth Science.

Base your answers to questions 36 through 39 on the diagram of the water cycle below.  Letter A represents
a process in the water cycle.  Points X and Y represent locations on Earth’s surface.

36 The process represented by A is
(1) precipitation (3) condensation
(2) transpiration (4) saturation

37 Rainwater will enter the ground at X if the ground is
(1) saturated and permeable (3) unsaturated and permeable
(2) saturated and impermeable (4) unsaturated and impermeable

38 The amount of runoff at Y will increase as the
(1) slope of the land decreases
(2) porosity of the soil increases
(3) evaporation rate exceeds the infiltration rate
(4) precipitation rate exceeds the infiltration rate

39 Which process in the water cycle is directly responsible for cloud formation?
(1) condensation (3) precipitation
(2) infiltration (4) evaporation

Groundwater

YX

Water Cycle

A

  Salt water
Ocean

Wind
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Base your answers to questions 70 and 71 on the diagram below, which shows some processes in the water
cycle.

70 State the relationship between the amount of precipitation in this area and the height of the water table
above the impermeable bedrock.   [1]

71 Describe one change that would cause more water to evaporate from this stream.   [1]

Evaporation

Transpiration

Stream

Precipitation

Water table

Zone of saturation

Impermeable bedrock



Base your answers to questions 49 and 50 on the cross section below, which represents part of Earth’s water
cycle.  Letters A, B, C, and D represent processes that occur during the cycle.  The level of the water table and
the extent of the zone of saturation are shown. 

49 Which two letters represent processes in the water cycle that usually cause a 
lowering of the water table?
(1) A and B (3) B and D
(2) A and C (4) C and D

50 What are two water cycle processes not represented by arrows in this cross section?
(1) transpiration and condensation (3) precipitation and freezing
(2) evaporation and melting (4) runoff and infiltration

Cloud

Earth’s surface

Impermeable bedrock
Ocean

Soil
Fog

Lake

D

D

A

C

A A

B

Water table
Zone of
saturation
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13 Which weather-station model shows an air pres-
sure of 993.4 millibars?

14 An Earth science student observed the following
weather conditions in Albany, New York, for 
2 days: The first day was warm and humid with
southerly winds. The second day, the tempera-
ture was 15 degrees cooler, the relative humidity
had decreased, and wind direction was north-
west. Which type of air mass most likely had
moved into the area on the second day?
(1) continental tropical (3) maritime tropical
(2) continental polar (4) maritime polar

15 A sample of wood found in an ancient tomb con-
tains 25% of its original carbon-14. The age of
this wood sample is approximately
(1) 2,800 years (3) 11,400 years
(2) 5,700 years (4) 17,100 years

16 Which set of conditions would produce the most
runoff of precipitation?
(1) gentle slope and permeable surface
(2) gentle slope and impermeable surface
(3) steep slope and permeable surface
(4) steep slope and impermeable surface

17 Which map view best shows the movement of
surface air around a low-pressure system in the
Northern Hemisphere?

18 The surface bedrock of a region of eastern New
York State is shale. Which statement best explains
why the soil that covers the shale in this region
contains abundant garnet and gneiss pebbles? 
(1) Volcanic lava flowed over the shale bedrock.
(2) A meteor impact scattered garnet and gneiss

pebbles over the area.
(3) The soil consists of rock materials transported

to this region by agents of erosion.
(4) The soil formed from the chemical and physi-

cal weathering of shale.

( 1 )

( 2 )

( 3 )

( 4 )

L L

L L

34 993

( 2 )

99 034

( 4 )

( 3 )

40 934

93 099

( 1 )
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12 The flowchart below shows part of Earth’s water cycle. The question marks indicate a part of the flowchart
that has been deliberately left blank.

Which process should be shown in place of the question marks to best complete the
flowchart?
(1) condensation (3) evaporation
(2) deposition (4) infiltration

Precipitation Runoff Ocean Water vapor???
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Base your answers to questions 52 and 53 on the cross section below, which represents part of the Atlantic
Ocean seafloor.  An earthquake occurred on November 18, 1929, triggering an underwater sediment flow.  The
location of the epicenter is labeled.  Letters A through D indicate locations on the seafloor.  Time, in hours, at
each lettered location represents the arrival of the sediment flow after the earthquake.

52 Calculate the gradient of the ocean floor between locations A and D and label your
answer with the correct units.   [2]

53 Explain why the velocity of the sediment flow created by the earthquake decreased as
the sediment moved from location B to location C.   [1] 
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31 Which diagram best represents the size of the Moon, compared to Earth, when drawn to scale?

32 The model shown below illustrates stream erosion between locations A and B in the stream.

Placing a second block under location A will cause the stream’s velocity to
(1) decrease and the rate of erosion to decrease
(2) decrease and the rate of erosion to increase
(3) increase and the rate of erosion to decrease
(4) increase and the rate of erosion to increase

Water faucet

A

B

Mixture of loose silt, sand,
and pebbles

Stream

Wood block Runoff water

Stream
table

Earth Moon

( 1 )

Earth Moon
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Earth Moon
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Earth
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34 A cross section of Niagara Falls is shown below.

Which two rock units appear to be most resistant to weathering and erosion?
(1) Lockport dolostone and Whirlpool sandstone
(2) Rochester shale and Albion sandstone and shale
(3) Clinton limestone and shale and Queenston shale
(4) Thorold sandstone and Queenston shale

35 Which index fossil has been found in Ordovician-age bedrock?

( 1 ) ( 2 ) ( 3 ) ( 4 )

Niagara River

Lockport dolostone

Rochester shale

Thorold sandstone
Clinton limestone and shale

Whirlpool sandstone

Queenston shale

Albion sandstone and shale
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24 The map below shows major streams in the New York State area. The bold lines mark off sections A through
I within New York State.

The best title for the map would be
(1) “Tectonic Plate Boundaries in New York State”
(2) “Bedrock Geology Locations of New York State”
(3) “Landscape Regions of New York State”
(4) “Watershed Areas of New York State”

Base your answers to questions 25 and 26 on the earthquake seismogram below.

11:00
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25 When did the first P-waves arrive at this seismic
station? 
(1) 3 minutes after an earthquake occurred

2,600 km away
(2) 5 minutes after an earthquake occurred

2,600 km away
(3) 9 minutes after an earthquake occurred

3,500 km away
(4) 11 minutes after an earthquake occurred

3,500 km away

26 How many additional seismic stations must
report seismogram information in order to locate
this earthquake?
(1) one (3) three
(2) two (4) four
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Base your answers to questions 38 through 40 on the flowchart below, which shows a general overview of
the processes and substances involved in the weathering of rocks at Earth’s surface. Letter X represents an
important substance involved in both major types of weathering, labeled A and B on the flowchart.  Some
weathering processes are defined below the flowchart.

38 Which term best identifies the type of weathering represented by A?
(1) physical (3) chemical
(2) biological (4) glacial

39 Which substance is represented by X on both sides of the flowchart?
(1) potassium feldspar (3) hydrochloric acid
(2) air (4) water

40 Which weathering process is most common in a hot, dry environment?
(1) abrasion (3) frost action
(2) carbonation (4) hydrolysis

Exfoliation

Weathering

A B

CarbonationHydrolysis Frost action

ExpansionSubstance
X

Rock

Abrasion

Impacts with
other minerals

Atmospheric
gases

Substance
X

Frost action – the breakup of rocks caused by the expansion of substance X
Abrasion – the wearing down of rocks or particles as they rub or bounce against other rocks
Exfoliation – the peeling away of large sheets of loosened material at the surface of a rock
Hydrolysis – the change in a material caused by contact with substance X
Carbonation – the change in a material caused by contact with carbonic acid

Definitions

one major type is one major type is

of

involves caused by

combines with

caused by

of

causing

causing causingcausing causing



Base your answers to questions 40 and 41 on the graph below, which shows the effect that average yearly
precipitation and temperature have on the type of weathering that will occur in a particular region.

40 Which type of weathering is most common where the average yearly temperature is
5°C and the average yearly precipitation is 45 cm?
(1) moderate chemical weathering  
(2) very slight weathering  
(3) moderate chemical weathering with frost action
(4) slight frost action  

41 The amount of chemical weathering will increase if
(1) air temperature decreases and precipitation decreases
(2) air temperature decreases and precipitation increases
(3) air temperature increases and precipitation decreases
(4) air temperature increases and precipitation increases
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23 The cross sections below show different patterns of air movement in Earth’s atmosphere. Air temperatures
at Earth’s surface are indicated in each cross section. Which cross section shows the most likely pattern of
air movement in Earth’s atmosphere that would result from the surface air temperatures shown?

24 The diagrams below represent four permeable sediment samples. The sediments are composed of the same
material, but differ in particle size and sorting. Which sediment sample will most likely have the fastest ground-
water infiltration rate?
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( 2 ) ( 4 )

( 3 )
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( 3 )
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23 The cross sections below show different patterns of air movement in Earth’s atmosphere. Air temperatures
at Earth’s surface are indicated in each cross section. Which cross section shows the most likely pattern of
air movement in Earth’s atmosphere that would result from the surface air temperatures shown?

24 The diagrams below represent four permeable sediment samples. The sediments are composed of the same
material, but differ in particle size and sorting. Which sediment sample will most likely have the fastest ground-
water infiltration rate?
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34 The cross section below shows the movement of wind-driven sand particles that strike a partly exposed
basalt cobble located at the surface of a windy desert. 

3 in

Layer containing the most dense
wind-driven sediment

Basalt
cobble

Ground
surface

Prevailing wind
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Which cross section best represents the appearance of this cobble after many years of
exposure to the wind-driven sand?

( 1 ) ( 3 )

( 4 )( 2 )



34 The cross section below shows the movement of wind-driven sand particles that strike a partly exposed
basalt cobble located at the surface of a windy desert. 
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Which cross section best represents the appearance of this cobble after many years of
exposure to the wind-driven sand?

( 1 ) ( 3 )

( 4 )( 2 )



20 The photograph below shows a large boulder of
metamorphic rock in a field in the Allegheny
Plateau region of New York State.

The boulder was most likely moved to this
location by
(1) glacial ice (3) streamflow
(2) prevailing wind (4) volcanic action

21 The cross section below shows a rock sequence
that has not been overturned.

Which event occurred last at this location?
(1) Shale was deposited.
(2) Glacial till was deposited.
(3) Basaltic lava flows solidified.
(4) Glossopteris flourished and then became

extinct.

22 The map below shows a meandering river.  Points
A and B are locations on the banks of the river.

What are the dominant processes occurring at
locations A and B?
(1) deposition at location A; erosion at location B
(2) erosion at location A; deposition at location B
(3) deposition at both locations A and B
(4) erosion at both locations A and B

23 Which event in Earth’s history was dependent on
the development of a certain type of life-form?
(1) addition of free oxygen to Earth’s atmosphere
(2) formation of clastic sedimentary rocks
(3) movement of tectonic plates
(4) filling of the oceans by precipitation

24 The diagram below shows sand particles being
moved by wind.

At which Earth surface locations is this process
usually the most dominant type of erosion?
(1) deserts and beaches
(2) deltas and floodplains
(3) glaciers and moraines
(4) mountain peaks and escarpments

Wind
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deposits
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16 Antarctica’s location and climate changed over
the last 200 million years because Antarctica
moved
(1) southward, resulting in a warmer climate
(2) southward, resulting in a colder climate
(3) northward, resulting in a warmer climate
(4) northward, resulting in a colder climate

17 The cross section below shows a portion of
Earth’s crust.

Which observation provides the most direct 
evidence that crustal plate collision has occurred
near this region?
(1) alternating layers of shale and limestone

bedrock
(2) absence of an igneous intrusive rock
(3) different thicknesses of the sedimentary layers
(4) folding of the sedimentary layers

18 In New York State, both the Delaware River and
the Susquehanna River flow over landscapes
classified as
(1) mountain regions (3) lowlands
(2) coastal plains (4) plateaus

19 A river’s velocity slows from 100 to 50 centimeters
per second at a point in its channel.  Which 
statement best describes the transport and 
deposition of particles at this point?
(1) Clay, silt, sand, pebbles, and smaller cobbles

stay in transport; some cobbles are deposited.
(2) Clay, silt, sand, and smaller pebbles stay in

transport; some pebbles are deposited.
(3) Clay, silt, and smaller sand stay in transport;

some sand is deposited.
(4) Clay and smaller silt stay in transport; some

silt is deposited.

20 The photograph below shows farm buildings 
partially buried in silt.

Which erosional agent most likely piled the silt
against these buildings?
(1) glacial ice (3) wind
(2) ocean waves (4) mass movement

21 The generalized cross section below shows the 
sedimentary rock layers at Niagara Falls in 
western New York State.

Which rock layer appears to be most resistant to
weathering and erosion?
(1) Lockport dolostone (3) Grimsby sandstone
(2) Rochester shale (4) Queenston shale

Niagara
River

Lockport
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shale

Thorold sandstone
Clinton limestone

Whirlpool sandstone

Queenston shale

Grimsby sandstone
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19 The cross section below shows rock layers that
underwent crustal movement during an igneous
intrusion in the Cretaceous Period.

Which statement best describes the cause of the
ridges shown?
(1) The rock layers were evenly weathered.
(2) Some rock layers were more resistant to

weathering and erosion.
(3) The igneous intrusion flowed over the surface.
(4) More deposition occurred at the ridge sites

after uplift.

20 The picture below shows a geological feature in
the Kalahari Desert of southwestern Africa.

Which process most likely produced the present
appearance of this feature?
(1) wind erosion
(2) volcanic eruption
(3) earthquake vibrations
(4) plate tectonics

21 Which group of organisms, some of which were
preserved as fossils in early Paleozoic rocks, are
still in existence today?
(1) brachiopods (3) graptolites
(2) eurypterids (4) trilobites

22 The diagram below shows the shadow cast by a
telephone pole on March 21 at solar noon at a
location in New York State.

Which shadow was cast by the same telephone
pole on June 21 at solar noon?

23 Which two New York State landscape regions are
formed mostly of surface bedrock that is approxi-
mately the same geologic age?
(1) Manhattan Prong and Atlantic Coastal Plain
(2) Erie-Ontario Lowlands and Adirondack

Mountains
(3) Adirondack Mountains and Allegheny Plateau
(4) Tug Hill Plateau and St. Lawrence Lowlands

( 2 ) ( 4 )

( 1 ) ( 3 )

Shadow Cast on March 21

Ridges

Igneous intrusion


